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THE MAIN BOOK 


Algebra and Statistics 


Unit One : Rational Numbers. 


Unit Two  : Algebra. 


Unit Three : Statistics. 


Geometry 


Unit Four : Geometry and 
Measurement. 


1 | Rational Numbers 


ШШ Lessons of the unit: 
1. Set of rational numbers. 


2. Comparing and ordering rational numbers. b Use your smart 
phone or tablet EA 
to scan the QR Code^— 


4. Multiplying and dividing rational numbers. and enjoy p 
BEM 


3. Adding and subtracting rational numbers. 


5 rd : watching videos. į 
« Applications on rational numbers. 


ШШ Unit Objectives: 
By the end of this unit, student should be able to: 
* recognize the rational number in its different forms. 
* put the rational number in the simplest form. 
* represent the rational numbers on the number line. 
* compare two rational numbers. 
* arrange a set of rational numbers. 
• add rational numbers. 
* recognize the properties of addition of rational numbers. 
* subtract two rational numbers. 
* multiply rational numbers. 
* recognize the properties of multiplication of rational numbers. 
* divide two rational numbers. 
e solve different problems on the operations of the rational numbers. 
e find a rational number lying between two rational numbers. 


Al Bairony 
He is one of the Arab mathematicians, he stated that : 


letters and digits vary in India by local variation, he stated that 
the indian numbers are : 
Y,Y,Y,$,0, 1, V5 AG, 


and are used in Arab East and the andalusian numbers are : Mohamed БАНН 
0,1,2,3,4,5,6,7,8, 9 and are used in Abo Al Rihany Al Bairony 

( Born in 363 H - 973 A.D.) 
Al Maghreb and Andalusian. 


Prelude 


* You studied in the primary stage some sets of numbers as : 
* Set of COUNTING numbers = {1 52 53 54 >...} 
* Set of NATURAL numbers N= {0 1 5253 54>5...} 
* Set of INTEGERS Z = {...»-3 »>-25-15051,5253>..} 


* [n this unit » you will recognize another set of numbers called 


set of rational numbers" and it is denoted by the symbol " Q " 


ETE 
imbers 
| 


The numbers : 3 , -$ » 3540 135907 ‚ 2.5 and 15% are га 


-Definition of.the rational number. z 


A rational number is a number that can be expressed in the form of a quotient 
of an integer divided by an integer other than О 


i.e. The rational numbers are all numbers can be expressed азр 
where а and Б are integers , b #0 


, where a and b are called the two terms of the rational number È 


50 » we can express the set of rational numbers as the following : 


The set of rational numbers Q={X: х= заЄ2.5Є7.520| 
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Lesson Опе 


Based on the previous definition » we can say that : 


Examples: ^ — 


9 All the decimal numbers are rational numbers. | 


because any decimal number or decimal fraction | °2.5isa ынаа) трет ре 
can be expressed in the form of where a and b | expressed тео tee Por 
are integers and b #0 (90.7 is a rational number can be 
| expressed in the form Б ог 2 ог... 
? All percents are rational numbers. | 
because any percentage сап be expressed in | • 15 % is a rational number can be 
the form of = where a and b are integers | expressed in the form c or Was 
and b z 0 | Or. 
© All integers are rational numbers. 
because any integer can be expressed in | * S isa rational number сап 
the form of = where a and b are integers | be expressed in the form 
are | SD арг ард 
Therefore : | l wm 
The set of integers is a subset of the set of | • О isa rational number can 
тайола numbers: | be expressed in the form 
i.e. ZC Q and since IN CZ го о 0 
s then МСС О р Байг еше е 
and the following figure shows that. | 8-16ї5а4 rational numbér can 
be expressed in the form 
оре. 
| | 2 3 
es: 


Each integer is a rational number , but not each rational number is an integer. 


For example: 


° 2 expresses an integer because : 12 is divisible by 6 and the result is 2 


25 
4 


does not express an integer because : 25 is not divisible by 4 
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= 
21 
2 


Example E| Show why each of the following is a rational number : 
2 

13$ 2 -0.17 

3 0.006 4 27% 


Solution Each of the previous numbers is a rational number because each of them 


a Я 
сап be expressed as b where a and b are integers and b # 0 as follows : 


2 (3х5)-2 iT »- Хи i 
"ss 3 5 E-ule 
16 ЯВ 
3 0.006 = 1000 4 27 %= 100 
1 Final answers 
ОЕШ ЕЁ Show why each of the following is a rational number Of try by yourself 
questions 
14 >» 3.07 $4 —51 » 30% » 102 96 are at the end of each 
lesson to check 
your answer, 
If E is a rational number » then b #0 
Example EB Choose the correct answer from the given ones : 
1 The number 5 x EQ Ak Хээ өөс 
(a) 5 (b) 2 (c) 0 (d) -2 
2 If E 1 is a rational number » then X # -.----.-- 
(a) -3 ()-1 (c) 1 (4)3 
3 The number LUE яван is not rational » if X = -e 
(4)-2 (b) 0 (с)2 (d) 4 
Solution 1 (c) 
The reason : 
зх €Qif2x20 ie. X20 
2 (а) 
The reason : 
since <= 1 is a rational number 
Х-3 
»ШепХ-3520 ie. X#-3 
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Lesson Опе 


3 (c) 
The reason : 
30-15 3 u 
P EQif2x-4=0 
.е.2 Х=4 іе. х= 5 =2 
TRY 2 
һу yourself Complete the following table : 
3 7 
| The number xe 3 1-Х 8X 5х 
Expresses a rational 
mumberiXz | “77 | т [oom | ст 


| If the rational number & =0 » thenaz 0 


Example E] If the rational number i = 0 s find the value of X 


Solution 


s Х-3 
Since Xa37 0 
» therefore X - 320 ie. X23 
EE | 
SAT) Complete the following table : 
Е х-2 6-Х 2X 2Х-4 
| The rational number X-1 XA X45 | СЕЗ 
| Бопајв лего | аә | ar |) Bacon ЇГ oiga 


13 


= 
51 
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| Positive and negative rational number 


The rational number 2 is 


] 


сораи 


positive 


J 


| 


equal to zero 


Jam 


if the product of its terms is 
positive 

ie.axb»0 

and a» b have the same sign. 


Examples for positive 


rational numbers : 
3 -2 
. 


os 
5 -3 


if its numerator is zero 
i.e. а=0 

notice that zero is not 
positive nor negative. 


Examples for rational 


numbers equal to zero : 
0 
2 


“25 4 
4 


i.e. 


Where Q, is the set of positive rational numbers »Q_ is the set of negative rational numbers. 


Note that: Q, ПО = 6 


negative 
ie.axb«0 


and a » b have different 
signs. 


Examples for negative 
rational numbers : 
дез 2 

4 -7 


The set of rational numbers Q=Q, U {0} UQ_ 


TRY 
Show which of the following numbers is positive , which is negative and 


which is zero : 


b 


—Property 


equal to it by applying the following property : 


--“-“--Ї Different forms of a rational number - — —— —— 


The rational number & can be written in the form of another rational number © 


d 


Я а та я 
The value of the rational number ns does not change if its two terms are multiplied 
or divided by an integer # zero. 
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if the product of its terms is 


Lesson Опе 


For example: | 


| 
13213823 зо 8x$. 9 2-6-2) 
7 1x2 M ? T 7х% 21 а) 
(Ёё; 3 , БЖ Ža are different forms which represent the same number. 
„24 _24+2_ 12 24 _24+4_6 24 12 6 
36 736227 18 ^" 36 364479 wey. (eh) 
i.e 3 , £, © are different forms which represent the same number. B 


5 Write in three other forms each of the following rational numbers : 


2 16 
(14 (2) 64 


| Writing а rational number * inits simplest form 


For any rational number expressed as T ‚ we say that this rational number is in 


its simplest form if each of its terms has the smallest possible value. 


For example: 


+The si 16 jg 1 ТАБИЙ 
Тһе мн form of the rational number 3 57 and 22 2 
note that : © and 4 z represent the same rational number. So, they represent the | 


: xf ri same rational number. 
*'The rational number б is in its simplest form апа сап 


not be simplified to more simple form. 


“ 


To put a rational number t in its simplest form › 


divide each of its terms by the highest common factor (Н.С.Е) between them. 


7? 


Example 4 Put each of the following numbers in its simplest form : 


n 12 
L4 “36 


Solution 4 The (Н.С.Е) of 8 and 12 is 4 


Dividing the two terms of 6 7 by 4» we get : 3 = < 


2 The (H.C.F.) of 12 and 36 is 12 


Dividing the two terms of 12 12 Бу 12» we get : — 12. = cq 


15 


- 


26 
= 


TRY 


by yourself 6 Complete the following table : 


The number E _ 6 27 ШИА 
9 45 30 


| FtssimplesbfoEnipee || «enn |. 22211221 


| Writing the rational number in the form of percentage 


To write the rational number in the form of percentage we express it as T 


which means a % 


Exa mple Е Write each of the following numbers in the form of percentage : 


9 5 17 
1 20 2 16 3 1000 
12 
Solution ү 9 _ 9х5 = dS cas % 
20 20x 5 9 
ч 4 zg х 100 45 
Another solution : 2057 100 109^ 45 % 
-3-х 100 
$ 16^ 7 3135. 
? 167^ тоу 100 = 31-25 % 
17 
— х 100 
17 .. 1000 UT a 
? wwo 10 — = 160 = 1-7 % 
637 
113 537 "D$ 4109 өв. 
4 512551055 105 10309694 
ч _ 32 _ 3x10 320 _ 
$ 32-410 10x10 ^ 100 = 220% 


TRY 

Write each of the following numbers in the form of percentage : 
md 3 KR 
u) 5 (2) 1000 (3) 25 


| Changing arational number from the form 5 toadecimalform 


Some rational numbers could be changed from the form b into a terminating decimal. 


For example: • The rational number 3 can be changed into 0.6 


3 


* The rational number 5 can be changed into 1.5 
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Lesson Опе 


“ 
To write a rational number in the form of a terminating decimal 


‚ make its denominator equal to 10, 100 , 1000 ог... 


Exa mple m Write each of the following numbers in the form of a terminating 


decimal : 
1 2 2 1-21 3 -24 
Solution i 2 СА 4 ол 
2 1-1 = Feige "Т0 =0375 Ё шэн 
4-24 =-2 24-275 2.28 Заг! 


Some rational numbers could not be changed into terminating decimal as the rational number 


+ then using calculator » you find that : 4 2:0:333393.... 


3 
We express that as (0.3) and read it as the infinite repeating decimal 0.3 (the recurring 


decimal 0.3) where the dot above the digit 3 means the digit is repeating (recurring). 


Example fg Using a calculator » write each of the following rational numbers in 


the form of a recurring decimal : 
2 E IL 
1 3 24 1 8 5 333 
Solution 1 Using the calculator » we get that : 
2 =0.6666666667 іе. 2 206 
2 Using the calculator » we get that : 
2. =0.1818181818 ie. 2 = 0.18 


reo alet- ou зз.) маі 17 


UNIT 
нь. 


3 Using the calculator » we get that : 
71 


71 5 ЛЫГ 
=== = 0.2132132132 .е.5 225 5.213 
333 333 | 


Notice that : 
Putting dots above the first and last digits means repeating all digits 


(first » last and between them) 


5.213 


9 Write each of the following rational numbers in the form of a recurring 
decimal : 


А, [б]. 


333 


It is possible to write the recurring decimal in the form of 1- by using scientific 
calculators of type CASIO fX-95ES plus or a different type. 


Notice that some scientific calculators can not be able to solve this problem. 


casio 


For example: 

«То write the number 0. 21 in the form of 5 , insert the following | 
numbers by the calculator till fill the screen : 0.21212121212121 
» then press (S) you will get the rational number 3 

* To write the number 0.136 in the form oft. » insert the following 


numbers by the calculator till fill the screen : 0.1363636363636 


» then press @ў you will get the rational number 8. 
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Lesson Опе 


TRY 


by yourself 10 Use the calculator to write each of the following in the form : 


(1) 0.15 0.145 


Now at 
all bookstores 


@ CLMOMSSGR 
in 


Maths & Science 


For all educational stages 


Sc ££ 
zo * (m 
ero) cv 
seo(z) сов 
4506 (Є) %є0 (2) 2508 (LJ 
At the end 
S СЭР: S 
of each lesson , терете у 
you will find the final $i 64m 
answers of try p, ,suonnjos 190 әле aru, T- « 47 F(Z) 
Yourself questions in 
the same form, ,SuOnn[os 190 әле NAL, ar ‹ a ‹ E т) [S | 
g= п 2 С. 6-4 
0192 SI 0155 € oAmne3ou sr P əanısod әле © )‹ I |“ тэ @ 
25095942 
0:07 


001, 01, 1, 01, Е) 
cor oc Ts=° LOE € 


039 sioSojur әле q é р AAM 4 циор эц) ш иәрил Эд ирэ ѕләдшпи әѕәц Jo YOR osne2oq B 


Pe sionsuv | 
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Comparing and Ordering Rational 
Numbers 


2 
[9] 
(22) 
(72) 
ш 
c 


We will study how to represent a rational number on 
the number line before studying of comparing and 
ordering the rational numbers. 


i Representing the rational numbers on the number line 
* Each rational number can be represented by a unique point on the number line. 
* The positive rational numbers are represented on the number line by points 
lying on the right side of the point which represents the number zero and the 
negative rational numbers are represented by points lying on the left side of the 
point which represents the number zero. 


and the number zero neither positive nor negative 


Negative rational numbers (-) Positive rational numbers (+) 
= 


zero 


The following examples show how to represent the rational numbers on the number line : 


Example E] Represent the rational number 3 on the number line. 


solution : ; 3.25 ! 
Solution , Since the rational number T lies between the two integers zero and 1 
> then the point which represents the number pa lies between the two 


points which represent the two numbers zero and 1 
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Lesson Two 


* Divide the distance between the point representing 
the number zero and the point representing А 
4 Р E Notice that : 
the number | to 4 equal parts as follows : 
ЭСЭР 0= 0. and 124 
4 4 
2012 5 4 
44444 
ete oe 
-| zero A | 2 
* The point A represents the rational number + 
| Remark 
The two rational numbers A and — A are represented on the number line by two points 
equidistant from the point representing the number zero and on two different sides of it. 
The rational number — A is the opposite of the rational number А and vice versa. 
For example: 
The two rational numbers i and -i are represented on the number line as the following figure : 
3 3 
4 4 
et NO 
=| zero | 2 
The rational number -i is the opposite of the rational number 3 and vice versa. 


Example B Represent on the number line each of the following rational numbers : 


a _24 

ий di: 
Solution , since 2 =12 
5 5 

» then 4 lies between the two integers 


| and 2 therefore » divide the distance 
between the point representing the Notice that : 


number 1 and the point representing 205 =. {16 
= i= 5 апа 2m E 
the number 


2 into 5 equal parts as follows : 


- zero I A 


The point A represents the rational number i 
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UNIT 
= 


2 Before representing the rational number on the number line it is better to 


put the number in its simplest form. 


24 2 24-3. 8 TAR NE nc 9 .24 2.52 
Gr dime f == since — = 24 > then 5 = 23 


i.e. It lies between the two integers — 2 »—3 


Therefore » divide the distance between Ре that : 5 
the point representing -2-- and -3-—3 


the number — 2 and the point representing 


the number — 3 into 3 equal parts as follows : 


(9B 7. EO 

9) 5 S XS 

-3 B -2 -I zero | 
The point В represents the rational number — A 


шш Represent on the number line the rational number 18. р: 


|| Comparing and ordering the rational numbers 


If the point which represents the number X lies on 
the left of the point which represents the number y —— EA 
on the number line as shown in the opposite figure x y 

,then:X«y or y>X 


For example: 
In the following figure we find that : 


Ascending order 


E А. EN 21. ME 
Ж зз 5c uw € x Ч 


Descending order 


Because : i Because : 

the point which represents the number i the point which represents the number 
4 lies on the left of the point which | 4 lies on the left of the point which 
represents the number 4 | represents the number 4 
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Lesson Two 


Example Represent the following rational numbers on the number line , 


then arrange them ascendingly 4 ‚ 7610 » i 92 5-1 
Solution E c 5 о 
Б, 5 5 5 
—$—i1—1—i—F—6—i i —À—À8——— е - 5—5 > 
-I zero | B 5 2 
According to the positions of the numbers on the number line shown 
above you find that the ascending order is:—1 » zero » i , i ‚2 


by yourself. 2 Represent the following rational numbers on the number line , 


then arrange them descendingly :2 ; - , шд » zero »- 1 


2 
| Comparing two rational numbers 

Ё Examples : E 
If the two numbers have different signs » then 
the positive number is greater than the negative 0.05 > - E 
number. 

@ If one of the two numbers is greater than a certain 65 . 57 
number X and the other number is less than this 63 59 
number X » then the first number is greater than (Because : e s = <1) 
the second. 


If the two numbers are in the form 3 and have Үд 5 


к= ИША = — 
the same positive denominator » then the number I$ 5 
having the greater numerator will be the greater. (Because : 7 > 5) 
@ If the two numbers are in the form Ё and have 2 = 2 
the same positive numerator » then the number 5 9 
having the greater denominator will be the smaller. (Because : 9 > 5) 


©) If the two numbers are in the form z and different 


in numerator and denominator » convert the two 2 > 8 
numbers in order to have а common denominator 3 15 

: | n 2_10 l0. 8 
taking care of the denominator should be positive » (Because : 8715 "15^ 15) 


and then compare their numerators. 


25 
23 


UNIT 


1 


Example Fl 


Solution 


Example 


Solution 
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Compare the two numbers in each of the following : 


5 7 1 5 
M15 t1; Хү 
jp di б „2. 
9175 *+75 81273 
832 ,1l 6 255.3 
1 m « 5 (Because the two numbers have the same denominator »5 « 7) 
eis бус? (Because — is positive » 2273 is negative) 
4 6 1 6 
3 H > л (Because the two numbers have the same numerator » 12 « 15) 


2 : 3 : 
4 4 , $ are different in the numerator and the denominator » 


we convert the two numbers in order to have a common denominator. 
Since the L.C.M. of the denominators = 12 


ea 2x4_ 8 r 
Therefore 5 3412 and since 8 > 6 

— EN E A 
Therefore i2 413 i.e i343 


(Because : " «5) 1е.32 <= 


Therefore 3.2 < 55 5 
Another silting :32« ll LL (Because : ll 255,32 < 5.5) 


gS 
6 23 % = E) i.e. The two numbers are 5 and à 
PS ^ 100 100 8 
Since the L.C.M. of the denominators = 200 
23 46 3 5 
Therefore —~ 100 = 200 ° 8 = 200 and since 46 < 75 
Therefore 36, < ay i.e. 23 % < = 
Another solution : 23 % < i (Because è I £25 %) 
3 1 xa, ў 3 
эд > g (Because: т = $ i.e. 23 %< y 


Arrange the following rational numbers ascendingly : 


2.3, 525-1 


Since L.C.M. of the denominators = 12 


2 8 4.5. loy - od E 
її. *u:9-3439 12 


> then 


Lesson Two 


» then the numbers after converting their denominators are : 


8 9 Ч 10 12 
iz "dg "oUm 71 10 
Ѕіпсе– 12<-8<-7<9< 10 ;then— 12 2 8 2 TO 240) 


12 12 12 12 12 


х 2 Е. 
SLs Se SaaS я 


TRY ^ 
DRY Complete each of the following using the suitable sign (< > > or =): 
T roses 27 HB m 22. ЇЕ cesses L 
Ше 3 1 gums 
8 uns 2 АВ ихэс 214 PRU m 2 
(4) 6 3 10 35 5) 15 | 


—Тһе density of the rational numbers 1 
Between every two different rational numbers there are an infinite number of rational numbers. 


To illustrate this : 


: 3 ? : 
If we have two rational numbers as 1 апа 4 > we сап deduce that there are other rational 
numbers between them as follows : У 


[1] If we multiply both terms of the two numbers i and E Бу2» 
we get the two rational numbers : i and i which are equal to them. 


i 3g 2 and 4 
It is clear that 6 lies between 6 апа 6 


ie. The rational number 3 (= 4 ) is lying between the two numbers 1 and = 


3 


If we multiply both terms of the two numbers : 1 апа 2 by 3, 


then we get the two rational numbers $ , $ which are equal to them. 
i 4 and 3 i 3 and & 
It is clear that 9 and g are lying between 9 and 9 


i.e. The two rational numbers < апа 5 are lying between the two numbers 1 and 3 


9 9 3 


So, we can deduce that : 


: 2 ЭРЭР ; 
between the two rational numbers + and 2 there are an infinite number of rational numbers. 


* There is no integer between any two consecutive integers » it means that the set of 
integers which is an infinite set » but doesn’t have the property of density. 


* For any integer » we can determine the integer which lies just after or just before it. 
* For any rational number we cannot determine the rational number which lies just after 


or just before it. 


ENS fg Mp - ou oos) эн | 25 
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Example Ї Find four rational numbers lying between : + and 3 


EX 


Solution Since L.C.M. of the denominators is 14 


$ IR у —Notice that : 
„Шеп = = = A 
2 2x7 1 We should convert their 
, Зо 520 denominators to have 
7 7x2 14 1 . 
10 common denominator at first. 
Sincesh eS. 8° в 10, 
14 14 14 1 
8 9 5215 
s then — лд ^34 are two rational numbers lying between : 777 


but the required is 4 numbers not two only. 


Therefore» we multiply the two terms — Notice that : 


For facilitating the solution » 


of each of ü and йн q by 2 2 


, then Ge E x2. 8" we multiply each of the 
14 х2 numerator and the denominator 
5 10 .10x2 20 of the two numbers by 10 
14 ]4x2 2 


»then 3 , + , x , її, x are five rational numbers between i and i 


From the five numbers choose any 4 numbers only as required. 


yourself 2 (1) Find three rational numbers lying between : + and 


alt 
2 
(2) Choose : 
The number of the rational numbers lying between 2 $^ ii — 
(a) 0 (b) 1 (c) 2 (d) an infinite number. 
7 ve, a 
(2) ",Suonnjos Jay әле әлә, “Гү € Че“ £0) a 
-(8) -(S) »(t) <£) >(2) «(B 
© = рие [—¢ 0197 ¢ C € 4 + SI лархо IYL 
t a € i [4 E I ка 0297 t 1- i z- i. £- 
A—MÓ—9—— La e e 4—Ф— - [c | 
Єї c 1 ою? " 8 
T d шин: 


! yasinok Ag Á Jo | siomsuy | 


26 


Adding and Subtracting Rational 
Numbers 


| First | Addition operation 
Prelude 


We will use the number line to explain the concept of addition in Q as follows : 


To find the sum of a + b on the number line : 


Determine the point that represents the number a on the number line. 


Move to right or left according to the sign of b and with its units till you reach the point that 
represents (a + b). 


For example: 


дё + 4 4 units to right 

| | | E E 
Stat | Move right 4291284 56789 ais 
(-3) + (-4) _ units рН 

1 | —— —— ———— —— ——— (-3)+(-4)=-7 
Start Move left 40 -9 -8 ¢7) -6 -5 -4 -3 -2 -| zero 

з + (4) „A unite toleft — 

x | —— —————À аккыр 
Start Move left -4 -3 -2 (zo | 2 3 4 5 6 GA) 
са + 4 коо 

| | "--—— — —— -— (-3)-4-1 
Start Move right -4 -3 -2 -| zro | 2 3 4 5 6 
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From the previous, notice that 


^ For example: ^— — 


The sum of two positive numbers is positive. 242-5 

The sum of two negative numbers is negative. (-4)+(-5)=-9 

The sum of two numbers different in sign can be positive 5+(-3)=2 

» negative or zero. Иа 
2-1-2)-0 


| Adding two rational numbers expressed as = 


m (1. Adding two rational numbers having the same denominator: —— — — ——————. 


If 2- and = are two rational numbers » then ® „е BRE 
b b b b b 

For example: 
2 uid LEAN 1 

Py 
3 1 3+(-1) 2 

т+ (=) =— == 

a 5 5 5 5| 


E: (2, Adding two rational numbers with different denominators : SS 


If and © are two rational numbers » then & + © = Beebe 
b d b 4 bd 
For example: 
2.1 2х7+1х5_14+5_ 19 
a АЫ = = 135 
a 5x7 35 E 
Example Алаа: 
S Л. б do: 
5572 2. ту + (715) 
2 1 1 
3 5 -3 4 32 + (- 25) 
Solution , 3, 1_3x4+1x8 Notice that : | 
— 9l RERS 8x4 After carrying out the operation 
of addition ; the result should be 
.QQESES.. OO! = 75 PARURE 
TEC 739 S put in its simplest form. 
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Lesson Three 


Another solution «by finding the common denominator» : 
Since L.C.M. of the denominators 8 and 4 is 8 


dz LK? 2 : 3 d. 3 y D2 Ss 2 A 
DG rr S е ътъ = ны: 
Z since 4 -444 - L, Notice that : : 
12^ 1924 3 Before adding the two rational 
10 1025 ә numbers it is better to write 
Wi ize re A them in the simplest form 


as shown in the opposite 
Therefore EI +(-4e 40) = + + C3) solution: 


15 
П 2) — 1 
- 3 =-3 
3 Since 3 = 12 
2 2149 7 
Therefore 5 +3= 5 rer = ты 


Another solution : 
2 +3= 33 » then convert the mixed number into an improper fraction » 
indic: e. 17 
we find : 3 $773 
4 Ѕіпсез 1 =B , -21-- 1l therefore 3-р 1 (=? 1)= 13 +(-0) 
4 4 5 > 
Since L.C.M. of the denominators 4 and 5 is 20 
13 11 "EM 
Therefore -> + (15 22+ (-#)= = EJ = 15 
Another solution : 


Since L.C.M. of the denominators 4 and 5 is 20 » then : 


314(-2 1)= 34,+(-24)=14 


byyoursell 1 Add each of the following : 
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UNIT 


1 


| Properties of the addition operation їп Q 


~ (1 Closure property ~ 


The sum of any two rational numbers is a rational number. 


i.e. Q is closed under addition operation. 


For example: 


The sum of the two rational numbers 4 and + is i which is a rational number too. 


E (2 Commutative property : | 


If a and b аге two rational numbers » then a+b=b+a 


For example: 
3,2.15,,8-235 2,3 15. _ 23 
4^5-90*307 9 ? 5 4 3577 20 
3422243 
21355554 
—|(3. Associative property : | >) 


If a » b and c are three rational numbers » ћеп (a+b)+c=a+(b+c) 


For poc 


1 


(4 The existence of identity element (Neutral element) property in addition: —— ——. 


If a is a rational number »then a+0=0+a=a 
i.e. When we add zero to any rational number the value of this number does not change. 


Then we say : zero is the identity element in addition operation in © 


For example: + +0=0+ + £ 


-- 
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Lesson Three 


P. (5 The existence of additive inverse property : | 


For every rational number a there exist an additive inverse to it that is — a 


where a + (— a) = zero (the identity element in addition) 


For example: 


3 3 Notice that : 
The additive inverse of the number г is c Zero is its own additive inverse. 


and vice versa the additive inverse of 5. is i 


5 S oum. Bt Bie : У ? "T 
because 4 + C 3) = Cc 4 ) + a zero (the identity element in addition). 


Example BH Choose the correct answer from the given ones : 


1 The additive inverse of (= 2)" is ~ 
3 3 3 
(а) = (0) 1 : (= 5 (9) – 1 
2 The additive inverse of -|- 2. | is «+ 
2 2 1 
T -7 ; (b) zero (с) + (d) 5 
З з +700= = (эзе property) 
(a) Commutative (b) Associative 
(c) Additive inverse (d) Additive identity element 
4 —2 42 =zer0( roperty) 
9 9 —Zeroquti--.--- р р y 
(a) Commutative (b) Associative 
(c) Additive inverse (d) Additive identity element 
5 5 +(- 4)--4-444 € property) 
(a) Commutative (b) Associative 
(c) Additive inverse (d) Additive identity element 
2 a 2! E mU 
6 If > +Х= 3 „Шеп X= 
2 2 
(а) — 3 (b) zero (c) 1 (d) 3 
Solution 1 (d) The reason : Since (- ij" = | and hence the additive inverse 
of 1 is— 1 »then the additive inverse of (7 iy^" is—1 
2 (c) The reason : Since — | - 3 [= - 5 » then additive inverse 
of — | 2 | 15 2 
7 7 
3 (d) 4 (c) 5 (a) 6 (b) 
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Ехатр!е Use the addition properties їп Q to find the result of : 
6 5 19 , 10 
tC +35 + 52 


1 29 
Solution Since 12 sated SL E 


22 2222 1! 


5 
11 


6 5 19 | 10 _ 6 5 19 
Therefore з= (- тг) + +22 = 35 + Сү) + 35 + 


zu sls ER pS! : ative andi aao etigi a ЭН 
= (55 + 35) + ( i t ir) (commutative and associative properties) 


= 3 + zero (the additive inverse) 
= 2 (the identity element) 
= 4 (the result in its simplest form) 


ОШ е 2 Use the addition properties їп Q to find the result of : + + C3) * i * 4 


| Second | Subtraction operation 


Since each rational number has an additive inverse » then the subtraction operation is 


always possible in © and it is defined as follows : 


— Definition 
If a and b are two rational numbers »then a — b = a + (– b) 


i.e. The subtraction operation іп Q is defined as adding the minuend (a) 
to the additive inverse of the subtrahend (b) 


Example Find the result of each of the following in its simplest form : 
2.35 3o di EM 
1 8 8 2 4 6 8 7 
2-3 2. 
E 2 xdi 5 3 4 
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Solution m5 3.5 


2 Since L.C.M. of denominators 


is 12 » therefore 


Notice that : 
We can do without the step 


of converting subtraction 
operation into addition 
operation as follows : 


Lesson Three 


L.C.M. of denominators is 20 » then : 


3 5. 3x3 2х2) „5_3_5-3 
4 6 4x3 6x2 S EuS 
_ 9 105. = 1 33 d 
Sg tb 95) So Tn 874 
PE 45-9. 10, 
3 3-1-2«c0-234(-7) Ф 6° B 
7 7 7 7 
2 Ea Е 
== 12 12. 
303 2 Бу! 
0-5 -5=-59(5)=-5=-1 
ааа 212 = 137, X 13 ings 
5 Since : 75 = 5 and 377 = 1 and since : 


ADR eg 
4x5 


2x4 


Hes. M 


8 654. 83 
~ 20 *( 20 


20 


Another solution : Since L.C.M. of denominators is 20 
1x3 


» therefore 72 


i 
атте 3 


в )=7зу + C334 


3 Find each of the following in its simplest form : 


| 


KS 
20 


* Qis closed under subtraction operation. 


inverses for the numbers with respect to subtraction in © 


i.e. The result of subtracting any two rational numbers is a rational number. 
* The subtraction operation in ( is not commutative and not associative. 


* There is no identity element with respect to subtraction in © and hence there are no 


OMe [eM p - OW okb) yalsdl 


33 


= 
51 
ES 


Example Fj Ifa= 3 9 b= -3 and c = 4 » find the numerical value of each of 


2 
the following : 
1 a-b 2 (a-b)-c 
Solution lla-b- i = C3) = 4 + 3 «from the subtraction operation definition» 
=й „йз 
рт 4 
=f 5 113 10 7 
2 («9-c-[2*C2)]1- 7-[2 *C2)]-2 7-372 
C NS RINGS 
ul a g 


Wonders 


of numbers 


From wonders of the number 7 is that if one 
/ of its multiples up to 63 is multiplied by 15873, — 
every time the product is a number consisting of 
the same digits. 
A 7 x 15873 = 111111 314 x 15873 = 222 222 
in. 21x 15873 = 333 333 Try other multiples 


CREAN 
WU e. 
Р ы] 21 ча ЖЕ S nm 
2019) ag) t(z) +08 
а 
2 аа " ee 
2-8) X -(y) t-(£) ir (2) 0p 


f yasinok Ад Ky Jo ] 
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Multiplying and Dividing Rational 
Numbers 


z 
[9] 
л 
Оо 
ш 
zi 


Prelude Before studying the concept of multiplication and division operations in © 
we have to remember the sign's rule : 


Sign's rule in multiplication Sign's rule in division 


For example: 
.3х4=12 8(-2)х(-3)-6 | *8+2=4 * (50) + (5) = 10 
*2x(-5)2-10 *(-4x22-8 { •14+(-7)=-2 • (20) 242-5 


| First | Multiplication operation 


is and a are two rational numbers , then É Ж 4 = 


bxd 


i.e. To multiply two rational numbers » multiply their numerators to get the numerator of 
the product and multiply their denominators to get the denominator of the product. 


3х1 3 2.29 
4х5 20 3 


TEN 2x5 10 
7" 3x7 21 


Fore lee 334 12 
г example: «+ x = 


35 


= 
z1 
=; 


Ехатр!е E Find the result of each of the following in its simplest form : 


Solution 


1 


Ээ, PEERI 
6*5 2-29 
2 2 1 
402) 4 -485(-360) 


fter multiplying the numbers we should 


За mas ЭЖ = 6.1 i š 
оза ae ee Matice thats 
put the product in its simplest form. 


l Notice that : 


2 -3 х e = Lx When we multiply we can reduce the 
шанг numerator of one of the numbers with 
= -4 the denominator of the other. 
l z| - Notice that : 
3 3 х(-2) -j pra) "E 4 eT It is better to put the rational 
M numbers in the simplest form 
acd to make the operation easier. 
2 ly. 730 19 Notice that : 

B45 «C 36) эж dc b 6] ) We should convert the mixed 
| -5x(-19) number to an improper 
тему ^ fraction before carrying out 
_ 95 the multiplication operation. 
ТАД 


TRY 7 
Find the result of each of the following in its simplest form : 
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2)$ «C $) 
1 (4)-4} x(-3) 


Lesson Four 


| Properties of the multiplication operation in Q 


^ (L Closure property : ) 


The product of any two rational numbers is a rational number. 
i.e. Qis closed under multiplication operation. 


For example: 


The product of the two rational numbers 2 and i is 3 which is a rational number too. 
‚т=н — ————Á—— — ЕР ——— гд 


л (2 Commutative property : ә 


If a and b are two rational numbers »then: axb=bxa 


For example: 


2543.06 32 6 
TTE Ca "37735 
EREE 
ехэ этх7 
3 
~| (3 Associative property : | ^ 


If a » b and c are three rational numbers » then: (a x b) x c= a x (b x c) 


For example: 


21.7 | у йыб 22 
(2х3)х5=6х5=3 ^ 2х(3х5)=7х15=30 


2 


-| (4 The existence of multiplicative identity (neutral) element property : ]— —ÁÀ 


If a is a rational number »then: ах 1 = 1 ха=а 
i.e. As multiplying any rational number by 1 5 the value of this number does not change. 
Then we say : the number 1 is the multiplicative identity (neutral) іп © 


For example: 
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E 
51 
= 


A (5 The existence of multiplicative inverse of the rational number property : ==: 


For every rational number T except zero there is a multiplicative inverse that 
: А b a b OR TOR Р 
is the rational number ur where = x um 1 (the multiplicative identity) 


For example: • The multiplicative inverse of the number 3 is + 
е 3 


and vice versa the multiplicative inverse of the number + is + 


39 
* The multiplicative inverse of the number —3. is S and vice versa the 


4 1-3 


multiplicative inverse of the number -4 is d 


e The multiplicative inverse of the number i is 5 


and vice versa the multiplicative inverse of the number 5 is 1. 


5 


* The multiplicative inverse of the rational number is called the reciprocal of the rational 


number. 


* Zero has no multiplicative inverse because : — is meaningless 1.6. (undefined) 
zero 


* The multiplicative inverse of the number | is itself and the multiplicative inverse of the 


number — | is itself also. 


* Multiplying any rational number by zero equals zero. 


For example: 0х1 =0 > -4 0-0 


— (6 Property of distributing multiplication over addition and subtraction : == 


If a, b and c are three rational numbers, then : 
1 ax(b+c)=axb+axc › (b+c)xa=bxa+cxa 
i.e. Multiplication is distributed over addition in Q from right and from left. 


2 ax(b-c)=axb-axc » (b-c)xa=bxa-cxa 


i.e. Multiplication is distributed over subtraction in Q from right and from left. 


38 


Ехатр!е BH Choose the correct answer from the given ones : 


1 


Solution 


4 


5 


The multiplicative inverse of 2 i 15 
7 3 1 
(9-2 (b) 7 (c) 3 (d) 3 
22 =—2 
Y e c. 
(8)-1 (b) zero (c) I (d) 2 
2xx=2 Sere 
If 9 xX= 9 s then 9 x X= 
(a) 1 (b) 2 (c) 9 (d) 18 
if 2 xx=-2 x$, then X= eee 
: 3 42 EN 
(4)-1 (b) 5 (с) 5 (4) 5 
1 27%. 1 1 
3*Q-3)73*2-3* "—Ó 
su 22 l 2 
(0-4 (b) - = (© 3 (d) 3 
(b) The reason : 2 i == since the multiplicative inverse of 4 1 
» then the multiplicative inverse of 2 4 is 4 
(c) The reason : Because | is the multiplicative identity in © 


2 


9 
(multiplicative identity) »then9 x X29x129 


(c) The reason : Since = x X= $ „Шеп X= 1 


(d) The reason : Commutative property in multiplication. 


(d) The reason : Distributing multiplication over subtraction in Q 


Lesson Four 


8 


Ёха mple E Use the distributing property to find the value of each of the following : 


1 


2 


idee 

d x21-Ó$ x4 
Sti t3 5 
44 х5448-а х! 


39 


= 
51 
=) 


Solution 1 na 2 + й х= 3 ($ ) (Distributing multiplication over addition) 
2 $x21-$ х4= 0 @1-4=2 х17=9 
ILE M, 


5:22 71 722: 76 
=95 (ar =1)—55 0-0 
=2 x Zero = zero 
4 а Е ene 


2 
=. {р 49 uu T e 
= (5-11) + 5 6) + 42 5 


12 1 
2242,49 237 
=e Ae = 12 
Another solution : 
EA 49" _ 7. UAM 1: pee! 
B х5+ 1% 15 X*Xl-21x5*43, x7 ixl 


TRY 


LbyyourselF Use the distributing property to find the value of each of the following : 


74534454 214-4 


| Second | Division operation 


Since every rational number (except zero) has a multiplicative inverse » then we can define 
the division operation in © as follows : 


—Definition 
If , © are two rational numbers »-- z zero then & + S lA Y 
pu d b d "bye ré 
Ы 22:41 5555 СИГ ST oua m 
For example: $*3735*775 556-1 247-3 
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Lesson Four 


e Since division by zero is impossible in © » therefore Q is not closed with respect to 


division operation. 
* Division operation in () is not commutative and not associative. 


* There is no identity element in division operation in () and hence there are no inverses 
numbers with respect to division operation in © 


Example a Find the result of each of the following in its simplest form : 


6-2-3 2 2+8) 
3 24454 402-4 
SD 6(8-4)5012:3) 
Solution | 2.5. 2,2! 2 
“з 8915 5 
23-0-89-4Х(-4)--2 
в:реэр-444-458-4 
40 sek ak dak Ха 0 =! 


TRY 
J Find the result of each of the following in its simplest form : 
eee БЫ; 
Т" ТА 47 (5 2 ) 
JA zgq Т, PPS 
24 * (3) (4) $10 
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UNIT 


1 


Example Ej ҥх=-1 » у= E and z = — 3 » find the numerical value of each of 


3 
the following : 
y Xy DONA 
5 oie 572 
Solution І 
solution 3 
1 5=3+—-3)= 3 х(-44)--1 A 
Notice that : 
B sl s us Lica | xyxxy | 
Bota 4 Jets eG dii 
ds 
з- *(-3)9 5 
2. 1,531. 8... ud 
-y 374 3^3 9.2 4 
X y. 4 йх _ 1659 7] 
CN éd е аг а а: 


Wonders 
& ELEM of numbers 


^g? У Choose an integer between 100 , 1000 


(69 У Multiply it by 7 , then multiply the product 
by 11 and multiply the product by 13 

3 Do it using different numbers and notice 
the product each time ! 


TA -E T-E (213 
cZ) ET 

Же ® Se гу 9 (үү 
tv) €t we € с 


ООЛ Aq / јо ү 
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It is possible to express the distance between the two numbers X » y 


on the number line by using the absolute value as follows : ЇХ-у|-1у-Х| 


[X-ylorly- XI 


• The distance between 2 and 5 2|2—5|2|- 3 | 


= 3 length units. | ? 9 4 5 6 
> The distance between — 2 and 3 = |- 2— 3 | | | | 
=|-5|=Slengthunits. 2 4 0 1 2 
e The distance between - 1 and – 5 = |– 1 – (~ 5) | 
-1-1-45| << o 
4: 38 2 034 О 


Solution 
| 
| 


= |4 |= 4 length units. 


Find a rational number lying at the middle of the way between 3 and 7 


* If we notice the number line P ae 
o e е y 


- 


+ di + 
in the opposite figure we find : 2 3-4 5-6 T 8 


The number that lies at the midpoint of the distance between 3 and 7 is 5 


» from that we can deduce the following rule : 
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UNIT 
вий, 


Example El 


Solution 


The smaller the distance between 
number the two numbers 


The number that lies at 


the midpoint of the way | = 


between any two numbers 


The greater the distance between 
number the two numbers 
Where the distance between the two numbers 3 and 7 is |3 —-7|=|-—4| 


= 4 length units. 
i.e. The required number is : 


3-1 x42342-25 or 7-4 x4 27-225 
< 1 c 1 
There is a unique rational number lying at the middle of the way 
between any two rational numbers. 


Find a rational number in half-way between 2 and 2 


5 1 


Since L.C.M. of the denominators = 35 


2х7 14,3 3x5 15 
5x7 °T 1x5 35 


Therefore » 2 = = 


14.15 
and since 35 < 35 
Therefore » the required number is : 
4,1) 15 1 (-44.4 х44-454,-43 1 29 


352735 35) 8552.1:35 35 зто 10 


y yourself 1 Find а rational number in half-way between 5 and 3 


6 8 


Example EJ 


Solution 


44 


Find a rational number lying at one third of the way between 2 and 8 
1 From the side of the smaller number. 
2 From the side of the greater number. 


By observing the opposite number eons мич 
line we find the following : 2j A 5. 0D. d CR 


The number that lies at one third of the way between two numbers 


From the side of | __ Thesmaller | 1 the distance between 
the smaller number | — number the two numbers. 


Lesson Five 


The number that lies at one third of the way between two numbers 
From the side of |. Тһе greater ^l the distance between 
the greater number | — number um nee e 


Therefore 


! The number that lies at one third of the way between 2 and 8 from the 


side of 2 
За.18-5 861 ade 
=2+ = 8 2] bey x4 4 
2 The number that lies at one third of the way between 2 and 8 from the 
side of 8 
ote Diggs. Шав 
=8 3 8 2|-8 ее = 


Example n Find a rational number lying at one fourth of the way between : 


- i and – i from the side of the smaller number. 
Solution Since L.C.M. of the denominators is 6 
es cH 
3 6 
The greater number =— 1 
The smaller number = — 2 
i ё|-45 eel t 
The distance between the two numbers = | 6 6 ) | 6 E 6 
The required number is : 
The smaller number + i the distance between the two numbers 
LN. гэн ЭРЭР DIOE SPUR UNE. ECT ЕЛЫ. A 
“Эд 67 ЭМ A GRE 
TRY 2 ‹ | | 
Find a rational number lying at one fifth of the way between : 
2 and i from the side of the greater number. 
SLI 8b 
76 K [4 


! JJesunoK Aq / ЈО 7 


ШШ Lessons of the unit: 


1. Algebraic terms and algebraic expressions. 
2. Like algebraic terms. b Use yoursmart 


3. Adding and subtracting algebraic expressions. phone or tablet 

4. Multiplying and dividing algebraic terms. Be SR coge a 
« Multiplying a monomial by an algebraic expression. watching videos. ЇЕ Р 
« Multiplying a binomial Бу an algebraic expression. 


5 
6 
7. Dividing an algebraic expression by a monomial. 
8. Dividing an algebraic expression by another one. 
9 


= Factorization by identifying the highest common factor (H.C.F.). 
ШИШ Unit Objectives: 
By the end of this unit, student should be able to: 
* recognize the algebraic term and the algebraic expression and their degrees. 
» perform the operations on the like algebraic terms. 
e reduce the algebraic expression. 
» multiply a monomial by an algebraic expression. 
e perform the operations on the algebraic expressions. 
e multiply two binomials by inspection. 
» divide an algebraic expression by a monomial. 
* divide an algebraic expression by another one. 
e factorize the algebraic expression by identifying the highest common factor. 


e solve different problems on the operations on the algebraic terms and 
the algebraic expressions. 


e appreciate the role of mathematics in solving the real life problems. 


Фэзчхээүтэээтажбэжэлэлээжээтхэээжээээвжэхэтэжечлааажаааваатииэжанжинайно ад жалы-лаадэад ааг rna 


Al Khowarezmy 
(the father of algebra) 


A muslim Iraqi scientist 
(781 A.D. - 847 A.D.) 


He is the first one to use algebra. 


Thanks to Al Khowarezmy , the world knew the use of the Arabian 
Mohamed Ibn Moussa 


Al Khowarezmy 
the concept of zero. ( 781 A.D. - 847 A.D.) 


digits which changed our concept of numbers. He also introduced 


УЛАДА 


[ \ 
| Introduction : variable and constant 


The variable is a letter as : X or y or n ог... » which represents any number in a specified 
set of numbers. 

For example: 

We can write 7 n to represent the multiples of 7 

In this case » the letter n represents any number in the set of integers. 

If we replace n by 5 » we obtain: 7 n2 7 x 5 = 35 which is a multiple of 7 

and if we replace n by 100 

» we obtain : 7 n 2 7 x 100 = 700 which is a multiple of 7 » and so on. 


The constant is a number or letter represents only one number. 


i.e. The algebraic term consists of the product of two factors ог more. 


* In the previous example : 
7nisan algebraic term which consists of two factors : 7 and n 
7 is called numerical factor (coefficient) and n is called algebraic factor. 

* Also »—5 X y is an algebraic term which consists of the factors : – 5 » X and y 
— 5 (numerical factor) » X (algebraic factor) and y (algebraic factor) 
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Lesson One 


| Second | Algebraic expression 


The algebraic expression consists of one or more terms connected by the sign + or - 


For example: 

* 5 а+3 Б is an algebraic expression which consists of the two terms: 5 aand 3b "binomial" 
•5у2+2Х у —3 X is an algebraic expression which consists of three terms. "trinomial" 
*3Xisan algebraic expression which consists of one term. 


Example E Write the algebraic term that represents the area of each of 
the following shapes : 


1 2 


x 
y 


Solution 1 The area of the rectangle = length x width = 2 X 


2 The area of the triangle = i base length x height — ly 


Example B Write the algebraic expression that expresses each of the following : 


1 The length of AB 2 The area of the coloured part 
lem. 
ex—— y— ü | Е 
А e B х 
Уст. 
Solution 4 the length of AB=AC+CB i.e. The length of AB=X+y 


It is an algebraic expression consisting of two terms. 


N 


The area of the coloured part = the area of the rectangle — the area of the square 
-(Хху)-(1х1) 
i.e. The area of the coloured part = (X y — 1) cm? 


It is an algebraic expression consisting of two terms. 


The algebraic term that has no algebraic factors is called the absolute term as the algebraic 


term 3 in the algebraic expression : у^—2 y+3 


Yeo fgg - эш сз) уд] | 49 


E 
52 
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| The degree of the algebraic term 


The degree of the algebraic term is the sum of the indices of the algebraic factors 
in this term. 

For example: (2) (1) 
» The term 2 a is of the 1" degree because the index of a is 1 "m n 

» The term — 7 X? is of the 2" degree because the index of X is 2 2+1=3 
* The term – 5 Ху is of the 27% degree because the sum of indices of 


: a" degree term 
the two symbols X and y is 2 = 


• The term 7 т?п is of the 3 degree because the sum of indices of the two symbols m and n is 3 


| Remark 


Any number is an algebraic term of zero degree. 


For example: 


The number — 2 is an algebraic term of zero degree because it can be written in the form : 
-2x XP “where: X°= 1” 


Example BH Choose the correct answer from the given ones : 
1 The algebraic term 5 X y? is of the «+++ degree. 

(a) first (b) second (c) third (d) fifth 
2 The degree of the algebraic term 2? a? b? equals the degree of the 


algebraic term +++» 


(a) a? b? (b) 4 ху? (c) 4 à? b? (d)5Xyz 
3 The coefficient of the algebraic term 53 X ds cone 

(a) 3 (b) 5 (c) 25 (d) 125 
4 The coefficient of the algebraic term — a^ bisce 

(a)-1 (b) zero. (с) 1 (d) 5 
5 If the algebraic term 3 X? y" is of the sixth degree » then n = + 


(a) 6 (b) 5 (c) 4 (d) 3 | 
6 The algebraic term representing 


the area of the opposite figure is | 


of the eee degree. 
(a) first (b) second » 
(c) third (d) fourth 
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Solution 


1 (c) The reason 
2 (b) The reason 


4 (a) 


3 (d) The reason : 


5 (c) The reason : 


sum of indices of X and y is 4 


: The sum of indices of the symbols X and y is 3 

: The algebraic term 2? a” b? is of the 4% degree 
because the sum of indices of a and b is 4 » also the 
algebraic term 4 X y? is of the 4'^ degree because the 


Lesson One 


The coefficient of the term 5? X is 5? which equals 125 


TRY | 
һу yourself Complete the following table: 


6 (b) The reason 


»then2+n=6 » then n = 4 


1 


: The area of the triangle = 4 base length x height 


Since the algebraic term 3 X? у" is of the sixth degree 


za b (of the second degree) 


( The algebraic 
term 


5x 


3Xy 


-5a? 


забы иза?» 


Its coefficient 


Its degree 


| The degree of the algebraic expression 


The degree of the algebraic expression is the highest degree of the terms forming it. 


For example: 


• The algebraic expression : 5 X — 3 is of the 1“ degree 


because 5 X is the term of the highest degree that is 1 


* The algebraic expression : 7 X?-3 X+ is of the 27 degree 
because 7 X? is the term of the highest degree that is 2 


e The algebraic expression: 5ab - 2 a? b — b? is of the 3'% degree 
because — 2 a? b is the term of the highest degree that is 3 
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5 
2 
=) 


Example El 


Solution 


Example Ej 


Solution 


Example Ї 
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Arrange the algebraic expression : 5 X + 2 Kia 
1 According to the descending order of the indices of X 


2 According to the ascending order of the indices of X 


! According to the descending order of the indices of X 
The expression = 2 Kok oio esa 

2 According to the ascending order of the indices of X 
The expression = — 4 +5 X XP up Dig" 


State the degree of the algebraic expression : 2 а? b? -7 a b? +5 a^b 
» then arrange it : 


1 According to the descending order of the indices of a 


2 According to the ascending order of the indices of b 


The expression is of the fifth degree because the term 2 а? b? is the term 
of the highest degree that is 5 
1 According to the descending order of the indices of a 
The expression = 2 ab? +5a°b-7ab? 
2 According to the ascending order of the indices of b 
The expression = 5 a’ b-2a b-7ab 


From the opposite figure : 
Write the algebraic expression which represents 
the area of the coloured part » then state its degree 


| 
given that the area of the circle = Jt г2) | 
B 


ae”) oc 


The area of the coloured part = the area of A ABC — the area of the circle 


5 
-lxxy-nr 


Therefore the algebraic expression which 153 Remember that 


represents the area of the coloured part 7t expresses a number has 


= 1. Ху-л г? an approximated value 
but does not express 


d 
2"* degree. an algebraic symbol. 


and it is of the 


Lesson Опе 


TRY 9 | 
by yourself Complete the following table : 


The algebraic The number 
expression | of its terms 


Its name Its degree 


Sart? I sewensnüne. || зааиацаны 


аБаБ [omes | оннан, || Уйсын 


2х?у+5Ху+4у маннон на. ll аэнхцахааауны | сакчы 


l-7X^v 


32хХ2-21 х АКУ ие || “банана [I| хавхлаг 


Wonders 
of numbers o o ——— 


The two digits 8 , 5 

38x5-40 a88 х5 = 440 

у 888 x 5 = 4440 у 8888 x 5 = 44440 
Try it yourself ! 


© 


TS E46 €4 [ёр g: uorsso1dxo oreqo3[e эц) Jo oo13o(] 

“регшоша € үетшошд é үетшошщ e [erüroutn € ррішошд é [erurououd : пої$вәл@хә omgo3[e og JO IUEN 
сс“ 666666 [:uorssoidxo этелдэвүр эц) Jo SWIN Jo 1quinN B 

Олд. + 01926 [ерер C£ C* TS р: WD) отелдә8]е эц JO 2133A 


бер I* SI e C-* 65-6 c uuo огелдәВүе әц Jo цогцоор T 


Г yasinok Aq Án Jo ] 
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Like Algebraic Terms 


The algebraic terms are said to be like if the algebraic symbols forming 
their factors are like and the indices of these symbols are equal. 


3 А WATCH 
Examples for like algebraic terms : VIDEO 


e2asaand—Sa 
2x?y Ay X? and -3 x?y 
(Notice that : x? y = y X? «commutative property») 
Examples for unlike algebraic terms : 
+2 X 5-3 X? and 7 X? are unlike algebraic terms because their indices are different. 


.4х?,5Х y and — у? are unlike algebraic terms because their symbols are different. 


| Adding and subtracting like terms 


Adding or subtracting operation is performed as the following : 


Add or subtract the numerical coefficients. 
Use the sum or the difference as the coefficient of the result algebraic term. 


Example Add: 
1 5а,За,а,ба 2 7ab?,-2tb?a,-4b?a,ab? 


Solution J 5a+3a+a+6a=(5+3+1+6)a=15a 


2 7ab?°+(~2b°a)+(-4b°a)+ab’=[7+6C2)+(4)+1]ab?’=2ab? 
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Example EB Subtract : 


Solution 


t3 


1 5Xyfrom7 Xy 


3 -3a? b? from 5a? b? 


2 2x?y from-5 X?y 


4 -3 X? y from- 2 y X? 


ТХу-5Ху-(7-5)Ху-2Ху 
-5Х2у-2Х2у-(-5-2)Х2у--7Х2у 
3 54202-(-34 b?) = 5a? b? +3 a? b? = 8a? b? 


H-2% X-IX y=- yr Х?у=Х?у 


Example [3| Choose the correct answer from the given ones : 


(а) 4X 


(a)ab 


(а)8а?с 


(a)- 17y 


(а) – 14a 
Solution 


2 (d) 


4 (b) The reason 


5 (a) The reason 


1 5Х-(—Х)=- 


1 (b) The reason : 


3 (а) The reason : 


3 За? c is more than — 5 à? су... 


4 —7 y is less than — 10 y by ............ 


(b 6X ()-4X (d)-6X 
(b)3ab (с) Gab (d) zero 
(b) -2a?c (c) 2a? c (4)-8а2с 
(0)-3у (c) 3y (d) 17 y 

5 The result of subtracting 7 a from — 7 a equals ............ 
(b)-a (c) zero (d) 14 a 


5X-(-X)=5X+X=6X 


За2с-(-5а2 с) = За с+5 а2с=8 а? c 


:-10у-(-7у)--10у47у--3у 


: Theresult2—7a—7a2—14a 


Lesson Two 
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= 
22 
=) 


TRY Р | 
һу yourself Put the suitable term in each space : 


(114х-5Х-1 | (2)2Х-4х+х=[ | 
[35x*«[ азж" (472-| =2a° 
(5)2Ь#+[ ^ ]=ь* 63y- J57 
(7]4Xislessthan 7Xby[ — | (8)7yismorethan-2yby( — | 


| Reducing the algebraic expression 


The algebraic expression is said to be in its simplest form if all its 
terms are unlike. 


For example: 
- The expression : 9 X ^- 3.X+ I is in its simplest form 
because there are not like terms among its terms. 
- The expression : 6 X + 7y + 4 X * Sy is not in its simplest form 
because there are like terms among its terms which are : 


6Х,.4Х and 7у›3у 


Reducing the algebraic expression means putting it in the simplest form. This will be 
carried out by adding like terms using the commutative and associative properties. 


Example n Reduce to the simplest form : 
1 6Х-7у-4Х-3у от ааа 


Solution 


16Х-7у-4Х-3у Notice that : 
We can not add or 


subtract unlike terms. 
=(6 X+4 X) + (7 y —3 y) (associative property) | For example: 
=10Х+4у 10Х+4у#14Ху 


=6X+4X+7y-3y (commutative property) 


tv 


The expression -(6х2-4х2-х2) +(-7X4+5X-3X) 
(commutative and associative properties) 


-3Х1-(-5Х)-3Х2-5Х 
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Lesson Two 


Example |5| In the opposite figure : ; I-L———2X—— —4 
Write the algebraic expression that | 
expresses the perimeter of il 
the coloured figure. l 
Solution We can deduce the left lengths of the figure Eie Serer Й 
as in the opposite figure » then : | | 
The perimeter of the figure | 
x x: 
=2Х+1+1+Х+1+2Х+Х+1 | | 
-(2Х4-Х42Х-3)-(141-141) cS 
= (6 X + 4) length unit. 
TRY 2 
UOT A (1) Reduce the following expression to its simplest form : 
а2+3а-4+4а2-5а+1 3x2 
Write the algebraic expression which expresses 6 ox? 
the sum of the areas of the rectangles which are 
shown in the opposite figure. 
Wonders 
of numbers 
2520 is the smallest number that can 
be divided by each of the numbers 
from 1 to 10 without any remainder. 
Try it yourself ! 
9*xc*xa(e) e-ez7- s(L)f4 
&e[8) x e(Z) 22-09) ,9- (5) 
este) xt) х-@ хой 


ДӨ84П04 Áq Á} jo / 
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Adding and Subtracting Algebraic 
Expressions 


ә 9 


| First | Adding algebraic expressions 


There are two methods for adding algebraic expressions as shown in the following example. 


Example Ef. Add the two expressions :5a—7b+3 and 25-1-а 


Solution The horizontal method : 


In this method » we use the commutative and associative properties : 


The sum =(5a-7b+3)+(2b-[-a) 
=(5a-a)+(-7b+2b)+(3-1) 
(commutative and associative properties) 


<- =4a-5b+2 


The vertical method : 


In this method » we use the commutative property to arrange the two 


expressions such that the like terms lie under each other as follows : 


The first expression 2 5a-7b+3 
The second expression : -a*2b-l 
The sum =4a-5b+2 
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Lesson Three 
Example E] Add the following expressions : 


SX SAN? 49X24. 9 X*-937 43 and 2—-45XsX* 


Solution It is better to rearrange each expression ascendingly or descendingly 


according to the indices of the symbol X such that we leave a space under 
the terms that have no like terms to them. 


The first expression Зао 
The second expression 80003502 +3 
The third expression н de ХЭ-330Ы2 
The sum = KIIN = хаа 


Example E]. aaa: 4x?-3xy+y? and зху-3х2+2у2 
» then find the numerical value of the result when: Х--2 апа y=1 


Solution 4x?-3xy+y? 


3X HEX y + Dy? 


Thesum= X? +zero Iy aK ES 


The numerical value = (- 2? +3 x 1244327 


Add:3X?-5+2X , Х-5Х7-7 and -4Х?-3 


» then find the numerical value of the result when : X = 2 


| The additive inverse of the algebraic expression 


* The additive inverse of the algebraic expression is that whose terms are 
the additive inverses of the terms of the first expression. 


* The sum of any algebraic expression and its additive inverse is equal to zero. 
For example: 


The algebraic expression : 


^ 


12:41 27 
change change 


Its additive inverse 


The sum 
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= 
22 
5 

| Second | Subtracting algebraic expressions 


We have two methods to subtract algebraic expressions as we studied before in addition. 


That will be shown in the following example. 
Example Щ Subtract:5X-3y+2z from 2y-z+7X 


Solution The horizontal method : 


In this method » we put the subtraction operation in the form : 
The remainder = (the minuend) - (the subtrahend) 


After removing brackets » we reduce the like terms. 


Therefore » the remainder 


ELI 
"em 


The vertical method : 


In this method » we rearrange the terms of the subtrahend down the terms 
of the minuend » then we add the minuend and the additive inverse of the 
subtrahend. 


The minuend: Notice that : 


We change the signs of 
the subtrahend terms to 
get its additive inverse. 


The subtrahend 


The remainder 


472 Remember that 


* Subtract a from b » means b—a 

e What is the increase of a than b 7 means a — b 

e What is the decrease of a than b ? means b—a 

e What is the expression which should be added to a to get b 7 means b—a 


e What is the expression which should be subtracted from a to get b 7 means a — b 
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Lesson Three 


Example 5 | What is the expression that should be added to 8 — 3 a? + 2 a? 
to get5+4a°-7a? 


Solution The minuend : да} -7а+5 
e ө, 6 
The subtrahend :+2a-3a° +8 
The remainder = Be 43a? 73-53 
Notice that : 


We rearranged the terms of the minuend and the terms of the subtrahend 
descendingly according to the indices of a » and we left spaces up and 
down the terms which have no like terms. 


Exam ple [3 What is the increase of 3 à? — 4 b? + 2 a b than the sum of 
2a^-3ab-b?^and 2b? +а2+аЬ? 
Solution 2а2 -3ab «b? 
a +ab +22 
The sum=3a? -2ab «3b? 
To get the increase » subtract the resulting sum from the given expression : 
За? +2ab -4p? 
Vas ab зь 


The increase = 4ab-76? 


TRY 


2 (1) What is the expression which should be subtracted from : 
-Х1-2Х-1їо8е:3Х2-57 


(2) What is the decrease of 7—5 а+ a? than 342-5а-27 


6-282(2) v*Xc*,Xv-(L)f4 
1251-Х6-:ХУ 


— M 
yjesunof Áq / 10 Á 
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Multiplying and Dividing Algebraic 
Terms 


| Multiplying the like bases 


• We know that : 
22-2х2х2-8 , 22-2х2-4 , 29=2х2х2х2х2=32 


• And we know that : 8 x 4 = 32 Le. 23x 27=2° “Note the addition of the indices” 


Generally m - 
When multiplying the like bases » add their indices. 


i.e. If a is a rational number » m and n are two positive integers 


»then : „а"ха"=а“+" 


| Dividing the like bases 


ə We know that : 
27-2х2х2х2х2-32 ,2-22x2x228 , 22=2х2=4 


3 | Do 


• And we know that : om 4 ie. ==27 “Note the subtraction of the indices” 


Generally 
When dividing the like bases » subtract their indices. 
i.e. If a is a rational number not equal to zero » m and n are two positive integers where mz n 
xthen: аа a 
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| First | Multiplying the algebraic terms 


When multiplying the algebraic terms , follow the following : 


Multiply the coefficients using the signs rule. 


Multiply the symbols by adding the indices of symbols which have like bases. 


For example: 
e2ax5b=(2x5)x(axb)=10ab 


°5Х?°х3Х=(5х3)х(Х?ххХ)=15 X° 


Lesson Four 


| Remark 


After training » you can give the result directly as follows : 


Adding the powers 


5X x 8x » 5x? 


Example Find the result of each of the following : 
3 3,2,4 
15a bx3ab 2 та хара 
з 2 х?2х(-15х3) 
Solution ay 5 озь заь= 15а? 2 Зах 4 а=ај 


3 3 х7х-15Х5--637 


| 
by yourself Complete each of the following : 


(1)2ax (+3 a b) = .--....... (2)-2 х?ухзху?= 
(3)-4Un? x 1 Ü m? = PETIT (414 m?nx а=. 
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= 
22 
| Second | Dividing the algebraic terms 


When dividing an algebraic term by another algebraic term , follow the following : 


Divide the coefficients using the signs rule. 


Divide the symbols taking care that the indices of like bases should be subtracted. 
(subtracting the indices of the divisor from the indices of the dividend) 


Example | 2 | Find the quotient of each of the following : 


1 12а? by 3a 221X by -3 
— 24 а? b? c 
3 -15x?y) by 5xy? 4 LL——— 
d -84 р 


Solution, 15,5.5, (1223) х (аЗ +а) 


=4а?-!=4а? 


221Х-(-3)--7Х 


3 -15Х2у”-5Ху --3х2-1у7-2 
=-3 Ху 
-24a pc 


: 2345-23-102 
8 аЬ 


-3 b? с? 


2 
@ The quotient of two equal factors is 1 
Hence » we can cancel the equal factors in division operation. 
23 57.2 ш.РЭР”Э 
Заб bc 
Ө Dividing any term by zero is meaningless. Thus all the problems that we will deal 
with which contains symbols » the divisor is not equal to zero. 


For example: 


TRY ^ 
Choose the correct answer from the given ones : 


(1)5a$25a- eM where a z 0 
(a) 25 аб (b) аб (c) 5 а? (d) à? 
243 
(2 92b . eos 
-3ab? 
(a)—2ab (b)2a*b (c)-18ab (0) 2а? 
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Lesson Four 


PP 6 
UT by 

(а) -3 Ху (6)зх?у (с)-3 х (4) 3 x? y? 
(4)]-833 s Cy! xs P PET 

(a) 8 X (0-8X?y | (o8x?y ()-8Ху 
(5|10Х3-- 22x? 

(a) 20 x* (b) 5 x5 (05x? (ду? х? 
[6] 48:87 12.0252... 

(а) 576 af b? (b) 4 a6 b? (c)3 ab? (d) 4 a? p? 


] Applications on multiplying and dividing algebraic terms 


Example E Calculate the perimeter and the area of each figure of the following : 


1 2 x 
Х 
х 
e 
8 
25% 4X 
Solut en di The perimeter of the rectangle = (length + width) x 2 
z(3X4-2X) х2 
=5Хх2=10Х 


* The area of the rectangle = length x width 
= (3X) x(2X)=6 xX? 
2 * The perimeter of the figure 
=5Х+4Х+3Х+Х+2Х+3Х=18Х 
“То find the area of the figure » we can divide 
it into two parts as shown in the figure › then : 


we find the sum of areas of the two parts. 


Therefore » 


the area of the figure = the area of part (1) + the area of part (2) 
=(3Xx2X)+(4Xx3X) 
=6X7412X7=18 х? 
Try to solve number 2 using a different way of dividing the figure. 
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2 
22 


Exa mple EJ Calculate the total surface area 
and the volume of the opposite solid. 


Solution Тһе total surface area of the cuboid 
= its lateral area + (2 x the area of the base) 


= 2а+2 Ё 
2(2at+3a)x2a+2x2ax3a Notice that : 
=10ах2а+ 12 а2= 20 а2 + 12 а? The lateral area of the cuboid 
32 22 = perimeter of base x height 
= аг 


* The volume of the cuboid = length х width x height 


=3ax2ax2a 


21223 


Example [E] Find the volume of the opposite solid. 


Solution The solid is formed from two cuboids. 

Therefore › 

the volume of the solid = (y x y x3 y)+ (3 y xy x 3y) 
z3 y +9 y 
=12 y 
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Lesson Four 
Example Ї A sphere is put inside a cube as shown in р—= 20 —=} 
the opposite figure to touch all its six faces internally. 
Find the ratio between the volume 
of the sphere and that of the cube 

22 


(Consider [T= 59) 


(The volume of the 
sphere = + T г?) 


Solution The diameter length of the sphere = the edge length of the cube = 2 r 


Therefore ; the ratio between the sphere volume and the cube volume 


4 3 4 3 
_ The volume of the sphere _ EJ лг EL Wa 


^ The volume of the cube 2rx2rx2r — 815 


5X 
2X 
of the opposite figure. » 
X po = vom ое x cc = uad oq, B 
4821 eX © 
c't £ 
0p osneooq (p) = asnesaq (ә) 
АДК; 4 e) ао ч Ө 
12112 (ә) (Є) ez) DHA 
um E (p) yg c-[£) «Ax 9- (2) а#9-) 


sasinok Áq Á} Jo J| зләмзиу | 
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To multiply a monomial by an algebraic expression » we have to multiply this 


monomial by each term of the algebraic expression using the distribution property. 


example: 2X (3X + 5y)=(2Xx3X)+(2Xx5y) (‹ шоп property) 


=6х2+10 ху 
We can find the product by using the vertical method as follows : 
3X -5у 
4 ) 
x2X 


The product = 6 X23 10% y 
| Find the product of each of the following : 
b(—2a+a’b) —3ab(5a—2b+3) 
(à—-ab-2b?)x4ab 
Solution 


үл” 


| b(-2a+a°b)=-2ab +a? b? 


Try to solve the 
example by the 
vertical method 


"m == 
шиг. » cm 


E CN ` ~ 


2 -3ab(5a- 2b + 3)=-15a°b+6ab°-9ab 


| (a -ab-2b)x4ab=4ab-4a?b?-8ab? 
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Lesson Five 


Example Й Choose the correct answer from the given ones : 
(Хуе +3 х? 

(a) X (b) x? (с) x? (d)3 x? 
3 За (е +д4а2) =-ба2 b? 12а? b? 

(а) 2ab (b)-6ab (c)ab (d)2a 
32y(5X43Xy)26xy?4 

(4) 6 x y? (b) 10 X y (c) 16 x y? (4) 6 X? 
4 If X-2yzT7andzz55thenX42(y-z)2 eese 


(a) 12 (b) 17 (c) - 3 (4)-2 
Solution 1 (с) 2 (а) 3 9 
4 (c) 
The reason : 


Х+2 (у-2) = Х+2у-22=7-2х5=7-10=-3 


Example E Simplify: 
2a(a+4b)-3b(a—3 b)- (2a? - 8b?) 
э then find the numerical value of the result when : а = 1 and b=- 2 
Solution Тһе expression = 2 а2 48ab-3ab49b?-2a?-8b? 
=b°+5ab 
The numerical value = (— 2)? +5х1х(—2) 
-4-10--6 


TRY 
Fl Find the product of each of the following : 
(1)3a(2a-4b) (2)-2х(3ху-5х) 
Simplify the following :2 X (3 X 2) +3 X (X4 1) 
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2 


E 


Solution 


Example E 


Solution 
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In the opposite figure : 5 х 

A rectangle divided into three rectangles 2X 
and a square. 

Find the area of the whole figure. 


The length of the whole rectangle = X + 5 
sits width=2 X+X=3X 
Therefore » its area = length x width 


-2(X45)x3X23X?415X 
® ko 


Find the area of the coloured part in each of the following figures : 


1 2y+5 2 
X 
8X 
A у+2 
[Р 
х 


! The area of the coloured part = The area of the horizontal rectangle 
4 the area of the vertical rectangle 


= Х(2у+5) + Хх5у 
=2 Ху+5 Х+5 Ху 
=7Ху+5 х 


2 The area of the coloured part = The area of the external rectangle 
— the area of the internal rectangle 


=8X(y+1)-X(y +2) 
=8Xy+8X-Xy-2X 
=7Xy+6X 


x- x off 
X01 +4.x9-(Z) аест-,#9[ 


Г yasunok Aq An Jo |, 


Omer + (axd) + (bxe) + (bxd) 
a oe | 


Y Y Y Y 
first first second second 


хөх Oo x Oo x 


first second first second 


< 


We can find the product of two binomials using one of the two explained methods in the 


next example. 


2 ШИ Find the product of : (X +5) 2 X- 3) 


Solution The horizontal method : 


A N, ALN М at : - 
(X+5) 2X—-3)=X@X-3) +5 (2 x-3 Simplifying the product 
i : 
diede guae am | to the simplest form Бу 
=2 02-3 Х+10 Х!– 15 | adding the two like terms 


5 -3 Xand 10 X 
=2X°+7X-15 ——— = 


71 


UNIT 
мэ 


The vertical method : 


» Put one of the two expressions under the other as shown : 


X+5 
2-2 -3 Х must be under 
* Multiply 2 X by (X+5)—+ 2 x? 10x 10 X because they 
* Multiply — 3 by (X + 5) ——» —3х-—15 | are like terms. 


* By adding » we get шээж 13-15 


ТКҮ : 
^y yourself. Complete the following : 


(1)G8 X47) (2 x-3)2 е. SOS cane: >91 
ри +5Х- РРР? 
(212Х-3у 
х Х-у 
DE CN 
—Ó -3у! 
КО + LTTE ETTET 


| Multiplying by inspection 


In the previous example » we found that : 


Noticing the product, we get : 

• The first term (2 X?) = the 1“ term in the 17 expression (X) x the 17 term in the 27€ 
expression (2 X) 

* The third term (— 15) = the 24 term in the 1% expression (5) x the 2" term in the 279 
expression (- 3) 

e The middle term (7 X) = the product of means (10 X) + the product of extremes (— 3 X) 

Notice that : 


* The two terms 5 and 2 X are called the means. 


* The two terms X and — 3 are called the extremes. 
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Lesson Six 


Exam ple A Find by inspection the product of each of the following : 
1 (2a+3)(5a+1) 

2(3Х-4)(2Х-5) 

3 (5a-2b)(7a—-3 b) 


4 (4х-3у) (Зу+ х) 


Solution The first Product Product The second 
1 (2а+3)(5а+1)= х EN QE o ob + х 
The first means X extremes The second 


' ' y | 


=(2ax5a) + (3x5a+2axl1) + (3х1) 
= 10a" + (15a+2a) + 3 
= 10а? + 17а+3 

Ву more training » we will not write the previous steps. 


2 (8X-4)2x-526x?-7x-20 


3 (5a-2b)(7a-3b)23532-29ab 46b? 


4 (4X-3 y) (3 y £ X) (4 X-3 y) (Х + 3 y) (Rearranging terms) 


=4xX749XxXy-9y? 


TRY 5 
Complete the missing terms in each of the following : 


(13 оа+ 1) (5а+3) = 10a2 4 Е фы 


(2)6x+4)2x-1)= С P": =й 
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| Two special cases 


@ Expanding the square of a binomial 


 (х+у)?=(Х+у)(Х+у)=Х?+2Ху+у” 


2 
(x+y) 
Generally _ ves 
E X? +2 Xy+ у? 
The square of a binomial consisting of the (sum) of two terms ү 
= The square of the first ( +) 2 x The first x The second + The square of the second. 
Ө x-»!-x-»x-»-2x-2xy«y 
(x-y)? 
Generally ЯЛА 
х2-2Ху-18 


The square of a binomial consisting of the difference» 
between two terms 


= The square of the first (—) 2 x The first x The second + The square of the second. 


Example EJ Find the expansion of each of the following : 
1 Gat5) 2(2Х-3уу 
Solution ay (3 9 4.5)2=(3 a)? + (2x3 a x 5) + (5) 
=9a°+30a+25 
2 (2 х-3у) = (2 х)2- (2х2 ххЗу) + (3 у) 
=4х2-12 ху+9у? 


3 Find the expansion of each of the following : 


(1)G m «2? (2)6 x-7 y* 
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@ The product of the sum of two terms and the difference between them 


(a+b) (a—b) =а2 -аБ+аь-2= а? –2 


Generally —_ (a b)(a-b) 
The product of the sum of two terms and their difference 


= the square of the first — the square of the second. 2 12 


€——— = НЬ... 


Example n Find the product of each of the following : 
1 (21-5)(2(-5) 2 (5Х-3у)(5Х-3у) 


Solution 1 (215) (2145) = (2 02 (52-41225 
2 (5 Х+3у) (5 Х-3у) = (5 Х)?- (3 у)2 = 25 х2 9у> 
3 (a? +2 b) (a? = 2) = (a2? - (2b 2a* 4p? 
1 2 1 2 х2 „зай od ж 48-49 
4 (34-4 b) (zat $b)- (4 a) (Shy eqs ob 


Example E Put each of the following in the simplest form : 


1 (X4 — (X 42) (X 4-6) 
о ES)(X-S) 05) 


Solution 4 5, (x42) (X46) = (2+8 416) -(Х2+8Х+10) 


-Х2-8Х-16-32-8Х-12-4 
2 (Х-5)(Х-5)-(Х-5)-(Х2-25)-(Х2-10Х-025) 


ТКҮ 2 
E Choose the correct answer from the given ones : 


(4) If (X -5) (X 4 5) 2 X? - К, then К=з 
(a) 5 (b) 25 (c) - 25 (d) 10 


(2) If (X 7) (X47) 2 X? +k sthenk = ee 
(a) 7 (b) - 7 (c) 49 (d) — 49 


(3| The middle term in the expansion of (3 X — 4 у)? СУР” 
(а) 12 Ху (6)-12 Ху | ()-24Xy (d) 24 x? y? 


Lesson Six 


3 (a3 2 b) (à? - 2 b) 4 (£a- $5) (4а+ 20) 


=X7—95'+ X?-10X 42822 X?-10 X 
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UNIT 
R3 


(4) (X44) 2 X-3) 22 x? чече, —12 
(а) -5Х (0)-5Х (с)-6Х (d)-3X 
Put in the simplest form : (3 X -2) ( Х+ 2) -6 
» then find the numerical value of the result when : X = – 2 


[ Multiplying a binomial by an expression formed from more than two terms 


As we studied before how to multiply two binomials » the operation of multiplication can 
be performed by one of two methods as shown in the following example and it is better to 
arrange the terms descendingly with respect to the indices of one of the given symbols. 


Example © rina the product of : (x -9 4 X & X2-7) 


Solution The horizontal method : 


ANN 


З emu aoc te WG т) eae: S Е) 
IKOANEN K РИКО 


EKKE TOX 


The vertical method : 


Multiplicand —>Х?+4Х-7 


MITIS n n 


Multiply (X) by multiplicand —> X? +4 x?-7 X 
Multiply (- 3) by multiplicand —- -3 ООРОО 


By adding › ће product is ——> X? Х2-19Х-21 
In the vertical method , notice that : 


* Putting the expression X^44X-7 firstly because it consists of more 
terms than the other. 


• Putting the like terms under each other during the performing of 


multiplying operation. 


76 


Lesson Six 


It is better to use the vertical method for multiplying algebraic expressions forming from 


more than two terms. 


Example EJ Find the product of :3.a°+a°-4 by 2a+3 


Solution 3,34 42-4 


Eq Notice that : 

баї+ 2а? = 8а We leave spaces ир and down 
943342 212 the terms which have no like 

ЗЕР TERS OSS eee A terms to them. 

баї+ 11 а?+3а2-8а- 12 


Find the product of : (-3 X+ X? + 3) (Х- 2) 


| Applications on multiplying the algebraic expressions 


Exam ple Fl Find the expression which expresses the area of the coloured part in 
each of the following figures : 
1 2 
2 Xcm. 


y cm. 
OC Y)em. 


yyem. 


(X-2y)em. 


QX*Y*Dem. 


(X+y)em. 


Solution 1 The area of the coloured part = (X + y? -2 Ху 


=Х?+2Ху+у?-2Ху 
= (х2 + у?) cm? 
2 The area of the coloured part 
=(Х+у+ Х- 2 у) (2 Х+у+1) -(Х+у) (X-y) 
=(2Х-у) (2Х+у+1) -Х?+у? 
s4X^-2Xye2X-2Xy-yl—-y-X?4 y? 
=(3X74+2X-y) cm? 


77 


= 
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Example E Use the multiplication by inspection to find the value of each of the 
following easily : 


1 (52) 2 (195? 3 502 x 498 
Solution ү (52? = (2 + 50)? = 4 + 200 + 2500 = 2704 
2 (195)? = (200 — 5)? = 40000 — 2000 + 25 = 38025 


3 502 х 498 = (500 + 2) (500 — 2) = (500)? — (2? = 250000 — 4 = 249996 


TRY 


6 Complete the following : 

(1) (31? = (30+ IT 2900-4. жынды» = 

{2} (89)? =( Mus =Й} Sts ынша dee 

(3)42 x 38 = (40 + — T A, ннн чайынын аний 


9681 = (©) - (Ob) = @-0Р) (T + OF) = 8E х Tr [E] 

1261 = 1 + 081 – 0018 = ‚(1 — 06) = (68) (Z) 
196 = 1 + 09 + 006 = (1 + 06) = (те) (1 7 
9-Х69:Х5-йХЇЙ| 

9с = әпүел үгәмәшпи Aé OL -X 6 (2) 
(y (9) "€ (pc (COME y | 
46t * AX 0L- X sc[Z) ү+шр+,шв6[ A 
#-Х5+,Х9(@) £*v + oA 


ДЕ AOI 
Ag BME = 
AXE+ XT 
^-х х 


c 


Kg xc (€) 


IZ-XS+,X9=1T-X PI +X6-X9=(€-XOUL+XO(L) Й 


Li aic d 
yosma fa Ха Ж ЕТТЙ 


78 


Dividing an Algebraic Expression 
by a Monomial 


» We know that in fractions » we can consider : 2.5. са and also aus. 3 + 2 


979 Е 
• We can do the same in dividing an algebraic expression by a monomial if it is not equal to zero 
бх?+2ху бх? ,2xu 
230) "np tn 
which equals =3x+y 


we can write : 


enerally = 2 


When we divide an algebraic expression by а monomial » we divide each term of the 
expression by this monomial. 


Example Find the quotient in each of the following where X # 0 and y #0: 


1 21Х?+14Х 
196 
2 (16 х?у+8 Х2у”-12Х2у)ру(-4Х2у) Р 
i ч Notice that : 
21Х *14X 21X | МХ 5x12 We can check the answer 


7X 7X 7X by multiplying the divisor 
Me by the quotient to obtain 
the dividend. 


1653 y 4 8X2y? 12 x? y) e (C4 x1 y) 


16 х? Ву? . сїйдї? 
= Lg М + Эн --4Х-2у +3 
-4X^y -4Х-у -4Х-у 
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= 
52 
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Example Divide ; 220 c-5a@ be+2abe" 
abe 


» then find the absolute value of the result when : a= 1 »b=—2andc=3 


where a b c ¥ zero 


Solution 3ab^c-5a'bc«2abc 
abc 
The absolute value = |3 x -2)-5x 1+2x3|=|-6-5+6|=|—5|=5 


-30-5а-2с 


TRY 
Find the quotient of each of the following where the symbols represent 
integers not equal to zero: 


(1)02x*48x?)«4x 
(2114 х2-21Х2-7х)-1-1х) 
(3) 0485-8475 + 2a bt 

2a*b 


Example [E] m the opposite figure : 

ABCD is a rectangle » ANML is a square » № is 
the midpoint of AB and NM = X em. If the 
area of the coloured part is (X 2410 X) ст? 


» find the length of LD 


Solution The area of the square = X x X= Хар 


The area of the rectangle = the area of the square + the area of the coloured part 
=xX74+X74+10X=(2X7+ 10 X) cm? 
Since » the width of the rectangle = twice of the length of AN 22 Xem. 


the area of the rectangle 


T the length of th tangle (AD) = 
patens Ha length op ee о. the width of the rectangle 


=(2X7+10X)+2X 
=(X+5)cm. 
Therefore » LD =AD-AL=X+5-X=5 cm. 


q+ at p- 4.25 ©) I-x€+,xz-[Z] хе+,хє(Ь) 


Se 
девлпо/ Aq Ay Jo / 
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ivide : X? 4 X 12 by X+4 where X #-4 


) Divide X? by X » then the result is X X44 Xx -12 
) Multiply X by (X + 4) » then we get X? +4 X x-3 Ө © 
| X +4X 
3, Subtract X? + 4 X from X? + Х— 12 » then we get - 3 X — 12 -3x-12 
2) Repeat the previous steps (in order) till the difference will D, S 
be equal to zero. Then the operation of division will be finished 0 0 


and the quotient = X — 3 
The like terms should be written down in one column. 


| Remark. 


It is necessary to arrange each of the dividend and the divisor either in a descending order 
or in an ascending order according to the powers of the given symbol (X) 


(It is preferable to arrange in a descending order) 


M P/N fepe ou ТҮР Ши 


um 
52 
=) 


Example [J Find the quotient of dividing : 
54-1042-64-3 by 3-247-4а where the divisor # 0 


Solution 5.2 4943 | 65 19524,5443 (Notice that: 
S e © Each of the dividend and 


3a+1 


6 Ва 12482894 the divisor is in a descending 
55 order according to the powers 
2 алайка ӨГ “а”, 
©) (+) (—) 
PrE 
00 00 00 


i.e. The quotient = За + 1 


Example E] Find the quotient of dividing : X3+ X10 by X+2 where x#-2 


Solution х»2| х» X+10 —Notice that : 


Х2-2Х-5 БЕ Үл у? There is no term with X? in 
a | the dividend › so we leave 
2 
-2X"* X+10 | its place empty. 


@ ө 

© 2 x24 x 
5Х-10 
5x +10 


00 00 
i.e. The quotient = Х2-2 X 4 5 


Example FI If (X — 1) is one of the factors of (X? + 5 Х— 6) » then find the other factor. 


Solution The other factor is the quotient of dividing x45 x= 6 by (X- 1) 


X31 +5%=6 
=) (+4) 
X+6 Юу 

6X-6 

E © 

6X-6 

00 00 


i.e. The other factor is (X + 6) 
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Lesson Eight 


Example Щ If the expression (2 X? +11 X? +12 X +m) is divisible by (X + 3) > 


find the value of m 


Solution Where the dividend is X+3 |2X3 «1X €12X«m 
| 2 кз, 228 

divisible by (Х--3) INRESA- 991534 

Then » the remainder 5xX*4+12X+m 

should vanish 5x2 415% 
-3X+m 
+) (+) 
-3Х-9 

һе.т+9=0 

So»m=-9 m+9 


| 
Example E] А rectangle whose area is (8X2 4 6 X y -9 y?) em? йв width is (4X-3 y) em. 
» then find its length » and calculate its perimeter when X = 2 and y = 1 


Solution The length of the rectangle = its area + its width 


=(8 Х2+6 Ху-9у2) +(4Х-3у) 


2 2 
4X-3y 8x B авг 
2X+3y 8хХх2-6Ху 
I12xy-9y? 
- + 
12Ху-9у! 
00 00 
i.e. The length of the rectangle = (2 X +3 y) cm. 
when X=2 sy =1 > Шеп: 
The length of the rectangle = 2 X+3 y=2x2+3x1=7cm. 
» the width of the rectangle = 4 X-3 у=4х2-3х 1 = 5 ст. 
‚о the perimeter of the rectangle = (length + width) x 2 = (7 +5) x 2 = 24 ст. 


Find the quotient of dividing the following expressions » 
where the divisors + 0 : 


(1114 х2-25 Х-6 by 2x«3 (2)2x?« x?-19 x«10 by 2x-5 


Г JjesunoK Аа Ад Jo |) 
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Factorization by Identifying 
the Highest Common Factor (H.C.F.) 


—Meaning of the factorization 
Factorization of a number is to write it as a product of two factors or more. 


For example: 

* The number 24 can be factorized as the following : 
24-2х12 or 2423x8 or 24=3x2x2x2 ог... 

* Also the number 36 can be factorized as the following : 


36-3х12 or 3626x6 or 36=2x2x3x3 or... 


Also factorization of an algebraic term is to write it as a product of two factors or more. 
For example: 


* The algebraic term 4 X can be factorized as the following : 
4X24xXor4Xz2x2X ог... 
* Also the algebraic term 6 X ? can be factorized as the following : 


6X?26xxX?or6x?z2Xx3X ог... 
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Lesson Nine 


-Meaning of the common factor 
The common factor of two numbers is the number that divides each of the two numbers. 


For example: 


3 is a common factor for the two numbers 24 and 36 because it divides each of them. 
24 $4.36. 
Us =8; 3 = 12) 


Also the common factor of two algebraic terms is the algebraic term that divides 
each of the two terms. 


For example: 


2 is а common factor for the two algebraic terms 4 X and 6 X? (= =2 х, $ L =3 х?) 
2 
> 2 X is a common factor for the two algebraic terms 4 X and 6 X? GE 225 ~ =3 х) 


-Meaning оѓ ће highest common factor. 
The highest common factor for two numbers is the greatest number divides each of the two 


numbers » and denoted by (H.C.F.) 


For example: 


12 is the highest common factor for the two numbers 24 and 36 


The highest common factor for two algebraic terms is the greatest term divides each 
of the two terms » and also denoted by (H.C.F.) 


For example: 


2 X is the highest common factor for the two terms 4 X and 6 X? 


То find the highest common factor (H.C.F.) for some algebraic terms : 


Find the highest common factor of the numerical coefficients of these terms. 


Take each repeated symbol in all terms with the smallest index. 


For example: 


The Н.С.Е. of the algebraic terms: 6 X?y » -8 Xy? 5 AXyzis2 Ху 
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Е The method of factorization by identifying the highest common factor (H.C.F.) : 


Find H.C.F. of the algebraic terms of the expression. 


Put H.C.F. outside two brackets. 


Divide each term of the algebraic expression by the H.C.F. and write the quotients inside 


‚ the two brackets. 


Exam ple [] Factorize each of the following by identifying the highest common factor : 


1 5a+15b 

12 xa wy 
Solution 
1 Since H.C.F.=5 


2 Since H.C.F.=2 X 


ә 


Since Н.С.Е. = 4 X 


d Since H.C.F. 27 a? b? 


2 10 Ху-8 Хх 
4 21a? b?-7 a? b?-35 а^ b? 


in 
Then 5a+15b=5(a+3b) 
^ Ж 


Рр”, 


ыы. 
Then 10 Ху-8Хл-2Х(5у-42) 
Эв, ээ” 


Then 12 X?-4 Xy 24 X (3 X- y) 


Then 21 a? b? — 7 a? b? — 35 a? b? = 7 a? b? (3a—1—5 b) 


Example B Choose the correct answer from the given ones : 


1 8xX?4«24y?28 (^ ) 
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(a) x? y? (b) X? +24 y? (X^-3y? (@Х+у 
2 х?у+ху?= Buses (Х + y) 

(a) X (b) y (c) Ху (d) x? y? 
3 If3X44yz27 sthen9 X+ 12y 2 

(a) 3 (b) 7 (c) 10 (d) 21 
4 ПХ+у=4,Х2+ Ху= 24 s then X8 

(a) 4 (b) 6 (c) 8 (d) 24 


Lesson Nine 
Solution 1 (c) 2 (c) 
3 (d)Thereason:9 Х+ 12 y=3(3X+4y)=3x7=21 


4 (b) The reason : Since X? + X y = 24 i.e. X (X y) 224 


» therefore X x 42 24 » then X= a =6 


1 Factorize each of the following by identifying the highest common factor : 
(113х-21у (2124 -64:-4а 
(313 х2-15 х2+21 ху? (4) 402 b?-2ab+6ab* 


| Sometimes the Н.С.Е. is an algebraic expression consists of more than one algebraic term. | 


Example Е Factorize each of the following by identifying the highest common 


factor : 
1 (Х-у) (Х+3у) +2 Х(Х-у) 2 За(с- 4) +40 (4-с) 


Solution 1 Since H.C.F.=(X-y) 


Then (Х- y) (X+3 y)+2X(X-y)=(X+3y+2X)(X-y) 
=(3 Х+3у)(Х-у) 
=3(Х+у)(Х-у) 

2 Sinced-cz-c«d--(c- d) 

Тћеп За (с 4) +46 (ас) = За (с- 4) – 46 (с d) 

Since Н.С.Е. = (с - d) 

Then 3 a (c — d) — 4 b (c—d) = (3 a — 4 b) (c - d) 
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Example Fl If m-2n = 10 ; find using factorization by identifying Н.С.Е. the 
numerical value of the expression : 3 m (m - 2 n) - 6 n (m- 2 n) 
Solution Since H.C.F. 23 (m-2 n) 
Then 3 m (m-2n)-6n (m-2n) 23(m-2n) (m-2 n) 
=3х10х10=300 
Another solution : 
Since m—-2n= 10 
Then 3 т (т-2 п) -бп(т- 2 п) = 3 mx 10 -бпх 10 
= 30 m-—60 п= 30 (m-2 п) 


= 30 х 10 = 300 
тву, 74 Choose the correct answer from the given ones : 
(1)3 X (a - b) -7 (at b) so 
(а) (3 X +7) (a+b) (b) (3 X - 7) (a - b) 
(c) (3 X- 7) (a+b) (d) (3 X- 7) (-a— b) 
(2)Ifa-- b 2 7 and X- y 2 5 then X (a + b) — y (a + b) = 
(a) - 35 (b) 2 (c) 12 (d) 35 
(3]Ifa-b 23 ;thena(a- b) + b (b-a) = = 
(a) -9 (b) -3 (c) 3 (d) 9 
Example Use factorization by identifying the highest common factor to find 
the result of each of the following : 
1 57 х 43-57 x 33 2 (153 — 153 x 53 


3 4 (10 +24 x 10-28 x 10 
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Lesson Nine 


Solution 4 since H.CF.=57 
Then 57 x 43 — 57 x 33 = 57 (43 — 33) = 57 x 10 = 570 
2 Since Н.С.Е. = 153 
Then (153)? — 153 x 53 = 153 (153 — 53) = 153 x 100 = 15300 


3 Since H.C.F. 24 x 10 


Then 4 (10? + 24 x 10 28 x 10 =4 x 10 (10 +6 — 7) 2 40 x 9 = 360 


TRY 


“ISI Use factorization by identifying the highest common factor to find 


the result of each of the following : 


(1)47 x 15-23 x 15 +76 x 15 (2112 x 75 +13 x 75 + (75)? ' 


Wonders 
am > of numbers Aa 
9 ^g? From wonders of the number 37 is that if it 


multiplied by 3 or one of its multiples up to 27, 
every time you get number consisting of the f 
same digits. 
У 37 х3 = 111 У 37 х 6 = 222 2 
337 x 9 = 333 Try it yourself ! "d 


008/ = 001 х 62 = (61 + ЄТ + 21) SL(Z) 0051 7001 x c1 = (91 * ec- LP? si (E) f] 


(р) (Є) (р) (2) о) с | 
(ае+т-92 0) вс (Ӯ) GE L*zs*»0xe(£) 
@-ec+ к) вс (2) 15551317! ! | 


4 98/П04 Áq Án Jo ] 
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ШШЩ Lessons of the unit: 


1. The arithmetic mean. 
» Use your smart 


2. The median. phone ог tablet \ 
to scan the QR Code 


3. The mode. and enjoy pu 
watching videos. ijs Р 
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ШШ Unit Objectives : 
By the end of this unit, student should be able to: 


» recognize the concept of the central tendency. 

„ recognize the concept of the arithmetic mean. 

e calculate the arithmetic mean of a set of values. 
e recognize the concept of the median. 

e find the median of a set of values. 

e recognize the concept of the mode. 

» find the mode of a set of values. 


e solve different problems on the arithmetic mean, the median and the 
mode. 


e appreciate the role of statistics in the practical life. 


Gauss 


A German mathematician who developed the methods, theories and 


applications of statistics. 


Carl Friedrich Gauss 
(1777 A.D. - 1855 A.D.) 


At studying different phenomena » we find that the data of any phenomenon tend to the 
centering and accumulation around a certain value which is the mean of this phenomenon 


or measure of its tendency. 


Heights of men accumulate around a certain number which is the mean of heights » also 
their weights and intelligence rates » and another different phenomena. 


' Measures of central tendency (averages) are measures used to measure the position of 
centering of the data » and used to give an abbreviation description of the phenomenon 
which we study. 


' There are many measures of central tendency › in this unit we will study 
three of these measures : 


The arithmetic mean. The median. j The mode. 


Sum of these values 
Number of these values 


The arithmetic mean of a set of values = 
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Lesson Опе 


Ехатр!е If the number of studying hours daily of a student in 6 days аге: 
655565457 and2 


» what is the arithmetic mean of number of studying hours daily of this 
student ? 


Solution 


: " Ї tudying hours 
эы!" Тиаб mein Sum of number of studying hour: 


Number of days 


264546444742 _ 30 


6 ee 5 hours 


From the previous exmaple , notice the following : 


* Number of studying hours of this student spent daily during the six days is not constant. 
In other words changes from a day to another » and its total number during the six days is 
30 hours. 

* This student can preserve the total number of studying hours during the six days (30 hours) 
where he spends it in a constant way daily which is 5 hours every day. 


[5+5+5+5+5+5=6+5+6+4+7+2=30] 


i.e. The arithmetic mean of a set of values is the value if it replaced each value of the set of 
values » the sum of the new values equals the sum of the original values. 


TRY 7 
wyourself Find the arithmetic mean of the values :3 58 511 ,4 and9 


Example Д If the arithmetic mean of the values : 5 57 »X and 9 is 6 » find 
the value of X 
luti 
Se чоо Since the arithmetic mean = Sum of values 
| Number of values 


vthen 6=2 + 74X49 еп 6 = 21+ „Шеп X 23 


Example Ej If the arithmetic mean of the values : 2a ,а+3 ,За-2 , 11 аап з 


is 13 5 find the value of a 
Solution Sum of values 


Since the arithmetic mean = 
Number of values 


sthen 13 Q29*Gr3*02-2): 01-9 +3 


» then 13 = Ы ёс 8 „Шеп 13 = 2 ct 3) 


»then 132a +3 ,thena=10 
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TRY 2 
yyourself If the arithmetic mean of the values: k 3k» 5 and 7 is 4 , then 
find the value of k 


Example Él rina the arithmetic mean of the two numbers 5 and 8 , then represent 


the three numbers on the number line. What do you notice ? 


Solution The arithmetic mean = 3-8 


We notice that the number 64 lies at the middle of the distance 
between 5 and 8 d 


Generally 


The number that lies at the middle of the distance between two numbers is the number 
which represents the arithmetic mean of the two numbers. 


TRY 


ty yourself 3 Find the rational number that lies at the middle of the distance 
between the two numbers : i and 3 


=|" 
@ 
@ 


! Jasino Áq Kn jo | siamsuy 
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- Definition 


The Median 


The median of a set of values is the value which lies exactly in the middle of the set if it 


is arranged ascendingly or descendingly. 


i.e. The median is the value which divides the set of values into two parts such that the 


number of values which are greater than it is equal to the number of values which are 


smaller than it. 


| First | Finding the median if the number of values is odd 


If the number of values (n) is odd » then the median equals the value which lies in the 


middle of the values after arranging them » which is the value whose order is ан 


Example 


Solution 


The following are the lengths of 7 students from the students of first 
preparatory in centimetres : 142 » 150 » 160 » 155 › 140 » 145 and 158 


What is the median length for these students ? 


1 Arrange the lengths ascendingly (or descendingly) as the following : 
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UNIT 
22) 


2 Determine the order of the median : 
Where the number of values = 7 (odd number) 


3 Find the median : 
The median length is the fourth value which equals 150 cm. 


(notice that there are three values smaller than it and three values 
greater than it) 


| Second | Finding the median if the number of values is even 


If the number of values (n) is even » then the median equals the arithmetic mean of the two 
values which lie in the middle of the values after arranging them » and the orders of these 


values are 2 , 241 


Example Й 


Solution 
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The following are the marks of 8 students in an exam of mathematics : 
44 547 550 »39 48 46 ,37 and 41 


What is the median mark for these students ? 


1 Arrange the marks ascendingly (or descendingly) as the following : 


2 Determine the order of the median : 


Where the number of values = 8 [even number] 


Lesson Two 


5 Find the median : 


The median mark is the arithmetic mean of the fourth and the fifth 
marks which are 46 and 44 › and they are the two marks which lie in 
the middle of the set of marks where there are three marks greater than 
them and three marks smaller than them. 


The order of the median is always a positive integer. 


* The value of the median may be a negative number or a fraction according to the 
given values. 


To get the median, do as follows : 
Arrange the values ascendingly or descendingly 
then 
ї y 
e If the number of values is odd Їр If the number of values is even Fs 


Then : ` Then: 
The median is the value which is The median = Thesun ӨГНӨ E idées 
in the middle exactly. | 
For example: | For example: 
» If the values аге: | » If the values аге: 

42,23,17 , 30,20 | 27,13,23,24,13,2| 
» Then its ascending order is : | » Then its ascending order is : 

17 , 20 , 123} , 30 , 42 | 18,18, 21,23 ,24,27 

The median = 23 | The median = 21728 -22 
S | E 
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Ехатрїе Choose the correct answer from the given ones : 
1 The order of the median of the values 7 53 55 54 and 9 15 ·--------- 
(a) the fifth. (b) the third. 
(c) the fourth. (d) the second. 


2 The order of the median of the values 3 » 2.4 s 54 23.7 34.2 and 7.3 


(a) the first and the second. (b) the third. 

(c) the fourth. (d) the third and the fourth. 
3 If the order of the median of a set of arranged values is the fifth » then 

the number of these values 15 зе 


(a) 8 (0) 9 (c) 10 (d) 5 
4 If the median of the values X + 4 » X 4 1 and X45 157 »then X2 9 
(a) 6 (b) 11 (c)3 (d) 2 


Solution 8 (b) The reason : Since the number of values is 5 » then the order of the 


median = 2 tL. 2 1 23 
2 (d) The reason : Since the number of values is 6 » then the order of the 


median is —- Medie $ 23 „6+1=4 


ши 26. 
епп + 1 =5 х2 = 10 › ћапп= 10-1 = 9 


3 (b) The reason : Since the order of the median is 5 » then 


4 (c) The reason : The ascending order is X + 1 » X 4 » X 5 sthen the 


median is X -- 42 7 then X2 7-423 


ЛИШ (у | Find the median of the values :5 » 11 ,7 »14 »10 


(2) Find the median of the values :2 ,6 1 58 54 $10 


sZ) 
! ywasunok Aq / 10 / 
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The Mode 


—Definition 
The mode of a set of data is the most common data. 


The mode is used as a measure of central tendency in the case of numerical data » also in 
the case of descriptive data. 


Example 11| Find the mode of each of the following : 
1 5585755565855 


2 very good » excellent » very good » pass » excellent » very good » pass 
» excellent » very good. 


Solution 1 The most common value is 5 


(5), 8,7 (5) 68 (5) | 


So, the mode=5 


2 The most common data is very good » then the mode is very good. 
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Example B The following table shows the marks of 30 pupils in an examination : 


| | Mark 516|171819(110| ә 

F The opposite table 

Number of pupils le le 181415 is called simple | 
(frequency) frequency table 


Find the mode mark. 


Solution From the table » we find that the greatest number of pupils obtained 


a mark is 9 pupils and they obtained the mark 8» then the mode = 8 


e If all of the data are different » then these data have not a mode. 


For example: 
The mode of the values : 25 » 19 »26 » 7 » 10 , 32 and 15 is not exist because all of 
the values are different. In other words » there is not a value of these repeated more than 
the others. 
e Some of data have more than one mode. 
For example: 
For the set of values : 15 » 10 »24 » 7 » 10 531 and 7 › there are two values repeated 
more than the others and they are : 10 and 7 (each one of them repeated twice). 
i.e. This set of values has two modes which are : 10 and 7 and is called a set of two 


modes. 
TRY 
^y yourself (1) Complete : 
The mode of the values 6 58 58 55 56 98 is --------- 
(2) The following table is the frequency table of ages in years of 

a group of friends : 
| Theage | 9 | 10] 11 | 12 13 | 
| Frequency | 2. | 34 3 Ї | 

Find the mode. 

п() 800) 


f yasinok Аа Ky jo / 


100 


Geometry 


Unit 4 | Geometry and Measurement. ................. 102 


ШШ Lessons of the unit: 


1. Geometric concepts- The relations between the angles. 


» The relations between the angles "Follow". pice ута 


3. Congruence. phone or tablet 
to scan the QR Code 


4. Congruent triangles. 


5 2 and enjoy D 
« Parallelism. watching videos. iP Р 


6. Geometric constructions. 


[s] 
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ШШ Unit Objectives: 
By the end of this unit, student should be able to: 
* recognize the concept of each of : line segment - straight line - ray - angle. 
* recognize the types of angles. 
* recognize the complementary angles and the supplementary angles. 
* recognize the relation between two vertically opposite angles. 
* recognize the sum of measures of accumulative angles at a point. 
* recognize the conditions of congruence of two polygons. 
* recognize the cases of congruence of two triangles. 
* solve different problems on congruence of two triangles. 
* prove that two lines are parallel. 
* construct a perpendicular to a straight line from a point does not belong to it. 
* construct a perpendicular to a straight line from a point belongs to it. 
e construct an axis of symmetry of a line segment. 
* bisect an angle of a given measure. 
* construct an angle to be congruent to a given angle. 
* draw a straight line parallel to another straight line. 


Euclid 


Euclid is a Greek mathematician scientist. He lived in Alexandria. 

He is considered the father of Geometry. He said that "What is made without 
evidence can be refused without evidence". He put some definitions such that : 
* The point is what has no part. 


* The straight line is length without width. 


And from his axioms : 
* A straight line can be drawn by joining any two points. Euclid 

* A straight line segment can be extended infinitely in a straight line. (325 B.C. - 265 B.C.) 
* All right angles are equal. 


Geometric Concepts - The Relations 
between the Angles 


LESSON 


(CEE 


The line segment is a set of points consisting of two distinct points and all 
points between them when we join them by a ruler. 


1 The line segment 


* A line segment has two end points » and the symbol — on top of two letters is used to 
denote the line segment. 
The opposite figure represents the line segment 
whose end points are A and B » and is denoted by ABor BA 

* A line segment has a length and this is the number which refers 
to the distance between its end points. 


If the length of the line segment whose end points are A and B is 4 cm. 
» then we write : the length of AB = 4 cm. or AB = 4 cm. or BA = 4 cm. 


2 The straight line 


The straight line is a line segment extended from both directions infinitely. D 


* A straight line does not have a starting point and an end point » 
and the symbol = on top of two letters is used to denote 
the straight line » where the two arrows show that the line can be 
extended without limit on both sides. 
The opposite figure represents the straight line which passes 
through the two points A and B › and is denoted by AB or BA 
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* The straight line is extended without limit on both sides » then it has no length. 
* Through any two distinct points exactly one straight line can be drawn. 


The ray is a line segment extended from only one of its terminals without limit. il 


* A ray has a starting point and it has no end point and the symbol — on top of the starting 


point and any other point on the ray is used to denote the ray. 


*If the line segment AB is extended from its terminal B without limit A B 


in a straight line » we will get the ray AB which starts at A and 
passes through the point В ; and it is denoted by the symbol AB 


* [f the line segment AB is extended from its terminal A without 
limit in a straight line » we will get the ray BA which starts 
at B and passes through the point A » and it is denoted by the 
symbol BA Notice that : — 
* A ray extends from one of its terminals without limit » so it [ ABzBA 
has no length. 


| Remarks 1 


• Each of the line segment » the straight line and the ray is an infinite set of points. 


«АВС AB › ABC AB їе. ABC ABC АВ 


4 The angle 


WATCH 


The angle is the union of two rays with the same starting point » and this point is О VIDEO 


called the vertex of the angle » and the two rays are called the two sides of the angle. | 


For example: 

In the opposite figure : 
АВ and AC are two rays having the same starting point A B 
» then : AB U AC = the angle CAB 


Rey 
* A is the vertex of the angle CAB 5 


— — The vertex 
* AB and AC are the two sides of the angle CAB of the angle A Side С 
• The symbol Z is used to denote an angle. 


• An angle can be named by the letters of three points » one letter from one side » one letter 
from the other side » and the third is the vertex of the angle where the middle letter is the 
letter of the vertex » then we write : Z CAB ог Z BAC , it can also be named by only of 
the vertex » then we write : Z A if no other angle shares the same vertex. 
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* The angle divides the plane in which it lies to three sets of points that are : : 
Gj The set of "points of the angle" as: B ¿C H >... 


| 2 The set of “interior points of the angle" as: F » Y >Z >... 


The set of "exterior points of the angle" as: M ,К 5O>.... 


| Measurement of the angle 


The measurement of the angle is the number expressing the amount of happened 
divergence between its two sides. 


* A protractor is used to measure an angle » and the angle is 
measured using degree unit which is denoted by (°) and 
the opposite figure represents an angle of measure 50° 
» Шеп we write : m (Z ABC) = 50? 


* A degree is divided into parts smaller than it » and they 


are minute (^ ) and second m ) where : 
* The degree equals 60 minutes (1? = 60) 


• The minute equals 60 seconds (I = 60) 


| The types of angles according to their measures 


—| 1 Zero ange | | 2) Acute angle | =mi 3 Right angle == 
C © 
ы B С А б А В 
Its measure = 0^ Its measure is more than 0” Its measure = 90° 
Its sides are coincident. and less than 90° Ю 
- mm | 4 Obtuse angle J—-— 5 Straight angle | pista | 6 Reflex angle 1 
7 L 
M 
Y * Y. Y X N 


Its measure = 180° 
Its sides are forming 
one straight line. 


Its measure is more than | 50^ 
and less than 360° 


Its measure is more than 90° 
and less than 150° 
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| Remark 


In the opposite figure : 


m (Z ABC) = 130 
m (Z ABC) + m (reflex Z ABC) = 360° m (reflex 2 5 130° 
=? 
2 = > SS 
For example: The sum -3609 230° 8 А 


If m (Z ABC) = 130° 
„Шеп m (reflex Z ABC) = 360? — 130° = 230° 


Example Mention the type of each of the angles whose measures are as follows : 
1 32° | 2 90° | 3 110° 4 180° 
5 250° 6 179° 60 7 18041° 8 15937 
Solution | acute. 2 right. 3 obtuse. 4 straight. 
5 reflex. | б straight. | 7 reflex. | 8 obtuse. 
Final answers 
of try by yourself 
questions 
are at the end 
1 lesson to ae 
ТҮЛШ Complete the following two tables : Your answer. 
(1) m (Z ABC) 45° 180° | 200° ji 150° | 90° | 94° 10 89° 61 
Its type AassaxranaR | уладае | 28836884658 | xiasameeens 1| eoaupaneusum | (88286 гэнэ! 43428444584 


| - А 
| m (reflex Z ABC) | scm mme mm mm Бараг 


| Some relations between the angles | 
| Adjacent angles 


Two angles are said to be adjacent if they have a common vertex and a common 
side and the other two sides are on opposite sides of this common side. 


For example: 


In the opposite figure : Common 


: —^ side 
Z ABD and Z DBC are two adjacent angles » for : 


- They have a common vertex B and a common side BD vertex 
- The two other sides BA and BC are on two opposite sides of BD 


1й 

© In the opposite figure : 
Z ABD and 2 ABC are not two adjacent angles р 
because the two sides BD and BC are on the same 


side of the common side BA B X 


O In the opposite figure : 
Z ABC and Z CDE are not two adjacent 
angles because they have not a common vertex 


and also they have not a common side. 


| Complementary angles 


Two angles are said to be complementary if the sum of their measures is 90° 


For example: 

The two angles whose measures x ( 2 B) 2 Bee. 

are 55° and 35° are called two | т (ZA) = 35° as 
complementary angles because | The sum =90° 55° 
55° + 35° = 90° А В 


@ The two complementary angles are either acute angles or one of them is zero angle 
and the other is a right angle. 

© The complements of the same angle (or the equal angles in measure) are equal in 
measure. 


i.e. If 4 A complements Z B » Z C complements Z B » then m (Z A) 2 m (Z C) 
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| Supplementary angles 


Two angles are said to be supplementary if the sum of their measures is 180° 


For example: 
The two angles whose measures are 143° and 37° 


are called two supplementary angles because 143° + 37° = 180° 


a (2 B)- 143° 


| m(Z A) =37° 
| (€——— 37° 143° 
| The sum =180° 


@ The two supplementary angles are either one of them is obtuse and the other is acute or 
each of them is a right angle or one of them is zero angle and the other is a straight angle. 


© The supplements of the same angle (or the equal angles in measure) are equal in measure. 
i.e. If Z А supplements 4. B and Z C supplements Z B » then m (4 A) = т (4 С) 


Example B Choose the correct answer from the given ones : 


1 The angle whose measure is 55° complements an angle 


of measure гөө 
(a) 35° (b) 125° (c) 110° (d) 305° 

2 The angle whose measure is =+ supplements an angle of measure 23° 
(a) 23° (b) 67° (0) 157° (d) 337° 


3 If m(Z X) = m (Z Y) » Z X complements Z Y » then m(Z Y) = +77 
(a) 90° (b) 45° (c) 180° (d) 360° 
4 If А сотріетепіѕ Z B »m(Z А) = = т(/ В) 
›Шепт(/ B) = ----- 
(a) 10° (b) 27° (с) 63° (d) 126° 
5 If Z A supplements Z B »m(Z A) -4m (Z B) 
»thenm(Z B) = eee 
(a) 36° (b) 18° (c) 144° (d) 72° 
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Solution ү (a) The reason : 90° — 55° = 35° 


ы 


(с) Тһе геавоп: 180° — 23° = 157° 


3 (b) The reason : Since Z X complements Z Y 

»then m (Z X) + m(Z Y) = 90° 

Since m (4 X) = m (Z Y) » then m (Z Y) = 207 law 
4 (с) The reason: m (4 А): m (4 B): The sum 


$3 c T = WW 
? : 90° 
»then m (Z B) = 2 A = 63° 
5 (a) The reason: m (Z А): m (Z B): The sum 
фы d ^ 9 
? : | 180? 


> then m (4 B) e 1180 = 36° 


TRY 5 | 
by yourself Complete the following : 


(1) The angle whose measure is 75° complements an angle of measure = 
and supplements an angle of measure гэ 
(2) The angle whose measure is 5 ? complements an angle of measure 67? 
and supplements an angle of measure “ээ, 


| 3| The angle whose measure is «+++: 9 complements an angle of measure эз 
and supplements an angle of measure 154? 


| The two adjacent supplementary angles 


Two adjacent angles formed by a straight line and a ray with a starting point on 
this straight line , are supplementary. 


i.e. In the opposite figure : 
ІҒАВПСр = (C) 


Therefore 135° 
А m (4 ACD) = 135° S 
» m(Z ACD) +m (4 DCB) = 180 m (Z DCB) - 2? ? 
“Straight angle” — ET a B [ А 
The sum -180* 


And if m (Z ACD) = 135° 
Then m (Z DCB) = 180° — 135° = 45° 
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If M € AB , and MC and MD 


are drawn on one side of AB › 


For example: 

In the opposite figure : 

If M € AB » m (Z AMC) = 30° 
»m(Z CMD) = 100° 


then m (Z AMC) + m (Z CMD) + m (Z DMB) = 180? 


»then : m (Z DMB) = 180? — (30? + 100?) = 180° — 130° = 50° 


TRY ^ Е 
ТЈ ЫШ” In each of the following figures : 


IfM EAB s then find the measure of the angle marked by (2): 


(1) d (2) (3) 
5б 
B M A 
m (Z DMB) = ------ 2 m (Z AMC) = ve Ж m (Z DMC) = зз ? 


1 The two outer sides of two adjacent angles 


If two adjacent angles are supplementary 
straight line. 


For example: 


* In the following figure : 


MA and MC are on the same straight line 

because : 

m (Z AMB) + m (Z BMC) = 50? + 130? 
= 180° 


, then their outer sides are on the same 


* In the following figure : 


YX and YL are not on the same straight line 
because : 


m (Z XYZ) + m (Z ZYL) = 38? + 141° 
= 179° # 180° 
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| Remark. 


In the opposite figure 2 É b 

If m (Z ABD) + m (4 DBE) + m (Z EBC) = 180° 

» then BA and BC are on the same straight line. € B A 

For example: 

In the opposite figure : 

AB and AC are on the same E D 

straight line. 38 106 б 

because : т (4 BAD) + т (Z DAE) + m (2 EAC) - Ч А 

= 35° + 100° + 45° = 180° 

Exam ple El In the opposite figure : E " 

m (Z ACD) = 30° » m (Z ECB) = 50° 7 
and m (2 DCE) = 2 m (Z ECB) B = С = A 


State with giving the reason if CA and CB are on the same straight line or not. 


Solution CA and CB are on the same straight line. 


The reason : 
m (Z DCE) = 2 x 50? = 100° because m (Z DCE) = 2 m (4 ECB) 
i.e. m (Z ACD) + m (Z DCE) + m (Z ECB) = 30? + 100° + 50° = 180° 


TRY A 
wyourself In each of the following figures › 


state if CA and CB are on the same straight line or not » and why ? 


(1) (2) 
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If the two adjacent angles are complementary angles » then their outer sides аге 


perpendicular. 
C 
For example: 
B 
In the opposite figure : 
МА LMC $ s 
M A 


Because : m (Z AMB) + m (Z BMC) = 30? + 60? = 90° 
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The Relations between the Angles 
(Follow) 


| Vertically opposite angles (\/.О.А.) 


If two straight lines intersect , then the measures of each two vertically opposite 
angles are equal. 


In the opposite figure : 
If AB and CD intersect at M 
Then : 


e Z AMC and Z BMD are vertically opposite angles 
» then m (Z AMC) = т (4 BMD) 


» Also » Z CMB and 2 AMD are vertically opposite angles 
» then m (Z CMB) = m (4 AMD) 

For example: 

In the opposite figure : 

If AB N CD = {M} 

эш (2 AMC) = 50° 


» then m (2 DMB) = m (4 AMC) = 50° (vertically opposite angles) 
„т (4 CMB) = 180° – m (4 AMC) = 180? – 50° = 130° 
> then m (Z AMD) = m (4 CMB) = 130° (vertically opposite angles) 
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Lesson Two 


Example In the opposite figure : 
AD Г\ BH = {M} , 
m (Z CMD) = 28? and m (Z BMC) = 115° 


Find the measures of the angles marked by (?) 


Solution „л (4 AMB) = 180? – (115° + 28°) = 180? — 143? = 37° 
Because : m (Z AMB) + m (Z BMD) = 180° 
:m(Z DMR) = 37° 
Because : m (Z DMH) = m (Z AMB) (vertically opposite angles) 
:m(Z AMH) = 143? 
Because : m (Z AMH) 2 m (Z BMD) (vertically opposite angles) 


Example Choose the correct answer from the given ones : 


1 If the two vertically opposite angles are supplementary 
» then the measure of each one is езе 
(a) 180? (b) 90° (c) 45? (d) 60? 


2 Inthe opposite figure : 
ABN CD = {M} «m (Z DMB) = 75? 
m (Z AMO) = 3 Х°, then XS vee 
(a) 20° (b) 25? 

(c) 75° (d) 100° 


3 In the opposite figure : 


AD) BE = {С} 

э ћепт (4 Е) = 
(а) 40° (b) 50° 
(c) 70° (d) 80° 


Solution 1 (b) The reason : Since the two angles are supplementary 


» then the sum of their measures is 180° 
Since they are vertically opposite angles 
s then they are equal in measure 


i.e. The measure of each one = > = 90° 
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2 (b) The reason : Since m (Z AMC) = m (4 DMB) 
(vertically opposite angles) » then 3 X = 75° 
һе. x= = 25° 
3 (c) The reason : In A ABC : m (Z ACB) = 180? – (40° + 80°) = 60° 
„Шеп m (Z ECD) = m (4 ACB) = 60° 
(vertically opposite angles) 
>in AECD: m (Z E) = 180? — (50? + 60°) = 70° 


TRY . 
"wise In each of the following figures : 


If AB(1CD- {M} »find the measure of the required angle under each figure : 


m (Z AMC) = es Y m (4 DME) = = m (4 BMD) = «+ 


| Accumulative angles at a point 


The sum of the measures of the accumulative angles at a point is 360° 
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In the opposite figure : 


If MA » MB and MC are rays 

having the same starting point M 

» then the angles Z AMB » Z BMC and 
Z. CMA are called accumulative 

angles at the point M and 


m (4 AMB) + m (Z BMC) + m (4 CMA) = 360° 


Lesson Two 


For example: 

In the opposite figure : 

If MA , MB 5 MC and MD are rays having 

the same starting point M 

» then m (4 AMB) + т (Z BMC) + т (Z CMD) + m (4 DMA) = 360° 
So »m(Z DMA) = 360? — (90° + 40° + 70°) = 160° 


Example EJ In each of the following figures › find the measure of the required 
angle under each figure : 


1 


A 
B 


o 
MP150 
C 


m (Z BMC) 


Solution; m(^ BMC) = 360° — (150° + 90°) = 120° 

2 m(Z CMD) = 360° — (110° + 90° + 45°) = 115° 

3 m (Z АМС) = 360° — (140° + 50° + 100°) = 70° 
»m (Z AMB) = m (4 BMC) = X = 35° 


2 In each of the following figures › find the measure of the required angle 


under each figure : 


m (Z AMD) = ess 


117 


= 
54 
| The angle bisector 


It is the ray that divides the angle into two halves (two equal angles in measure) 


In the opposite figure : 
2 s ( Angle 
MB bisects Z AMC bisector 
i.e. m (Z AMB) = m ( BMC) = + m (Z AMC) ( A 
or m (4 AMC) =2 m (4 AMB) =2 m (4 BMC) 22 
M А 
For example: 


If m (Z AMB) = 30° 


» then m (4 AMC) = 60° 


Exam ple Д In the opposite figure : 

AC N BD = {M} ;m (4 BMC) = 120° 
and ME bisects / AMD 

Find : m (4 EMC) 


Solution m (4 AMD) = 120° 
Because : m (Z AMD) = m (4 BMC) (vertically opposite angles) 
‚т (2 EMD) = 60° 


Because : ME bisects Z AMD 
»m (Z CMD) = 180° — 120° = 60° 
» then m (4 EMC) = 60° + 60° = 120° 
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TRY ^ 1 
12151851 In each of the following figures : 


If MC bisects Z AMD 9 find the measure of the required angle under each figure : 


п 
р C 
45 
B M A 
If M GAB ; then m (Z EMB) = 
m (Z DMC) = es ° 


Wonders 
of numbers 


m" 


ThinR of a number, add 2, multiply the sum 
by 3, subtract 6 from the product and divide the 
result by 3. 

The answer is the same number you have chosen ! 
Try with your friend 


9 (8) «09 (2) 1900) 
09118) 06 (Z) «oet (L) 1 
eS (Е) 2021 (2) г0:(81Й 


4 984ПОЛ Aq A} jo ] 
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Congruence 


7 Ny 1 mer SA 7 
Two geometric figures are congruent if they are fit exactly on top of each other. 
We use the symbol = to represent the congruence » and the following examples of 
congruence of some geometric figures : A 


Congruence of two line segments 


In the opposite figure : 

The two line segments АВ and CD are congruent and 
by measuring we find that they are equal in length and 
the length of each one is 4 cm. 


enerally 


Two line segments are congruent if they are equal in length. 


If the length of XY = the length of ZL » then XY = ZL 


Congruence of two angles 


In the opposite figure : 

The two angles Z A and Z B are congruent and by 

measuring we find that they are equal in measure x 

and the measure of each angle is 60° А B 


с enerally 


Two angles are congruent if they are equal in measure. 
Ет (4 С) = т (4 р) then Z C=4 р 
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Lesson Three 


Congruence of two polygons 


Two polygons are congruent if there is correspondence between their vertices such that 
each side and each angle in the first polygon is congruent to its corresponding element in 


the other polygon. 
For example: М 
The two opposite polygons are congruent because : 
each two corresponding sides are equal in length. Р G'A " 
Le. АВ = XY BC YZ CD zZM » 
DE = ML and EA = LX 
and each two corresponding angles are equal in measure. 
ie. m(ZA)2 m(Z X)» m(ZB)2m(Z Y)m(ZC)2m(Z Z), 
т (4 0) = т (4 М) апа т (4 Е) = т (4 1) 
and we write the polygon ABCDE = the polygon XYZML 


It is better to write the name of the two congruent polygons in the same order of their 
corresponding vertices. 


For example: 


"orte: N Corres js tc 
» The vertex A «919. the vertex X • The vertex B «РОН the vertex Y 


e The vertex C 4759". the vertex Z • Тһе vertex D « 77?" ^, the vertex М 


e The vertex E «P? ^. the vertex L 


If the two polygons are congruent » then each side and each angle in one of them is | 


congruent to its corresponding element in the other polygon. 


For example: 


A 

If the figure ABCD = the figure ABXY ; then: ЯЛ, 
В 

E BC-BX.AD-AY.CD-XY : 


Notice that : 


AB is the axis of symmetry of the 
polygon CDAYXB and divides it 
into two congruent polygons. 


ВН (р = м (4 ү) т (4 С) = т(4 X): 
m (2 DAB) = m (4 YAB) 
апа т (4 АВС) = т (4 АВХ) 
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Example In the opposite figure : K IP 
If the polygon ABCDML = the polygon KZYXML ” L 
»AB=CD=AL=DM=6cm. | 


and BC = LM = 7 em. " 
1 Write what you deduce from congruence of the M 


two polygons. 
2 Find the perimeter of the polygon MXYZKL 


Solution 1 We deduce from the congruence of the two polygons ABCDML and 
KZY XML that : 


* The corresponding sides are equal in length. 
i.e. KL =AL = бст. , KZ = AB 26cm. ;ZY = BC 27 cm. 
» YX = СЮ = бст. and XM = DM = бст. 
* The corresponding angles are equal in measure. 
ie. m(Z К) = т (4 А) »m(ZZ) = m(Z В) »m(Z Ү) = т(4 C)» 
т (4 Х) = т (4 D) ;m (4 XML) = m (4 DML) 
апа т (4 MLK) 2 m (4 MLA) 


tv 


The perimeter of the polygon MXYZKL 
=MX+XY+YZ+ZK+KL+LM=64+6+7+6+6+7=38cm. 


TRY | 
t»yourself In the opposite figure : ( K 
IfM EAX ,ш(2 ХМК) = 65° , ХҮ LXM 
B Y 
the figure XYKM = the figure ABCM and XM = 6 cm. A Е 
j M ) 


» complete the following : 


(1)XY =~... (2) YK 2 (3) AM =... em. 
[AJAR m ош, (5|т(4 Y)2m(Z «—— )|(6)m(ZX) =m (4 eee: ) 
(7) (4 СМА) = | (8)m(z Aye ——^ (БУ Мба 
(10) m (4 СМХ)--- ; 

си 09 «06 (6 | 206 (8) 269 (Z) v(9) 
a(S) av) 9 (Е) оя (2] яу (T) 


дәвлпоЛ Aq /0) Jo 
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Congruent Triangles 


We know that any triangle has three sides and three angles » these three sides and three 


angles are known as the six elements of the triangle. 


A 
For example: 
І 2 

The six elements of the triangle ABC are 
three sides : AB » BC and AC ё 3 B 
and three angles : Six elements of 

the triangle ABC 
L A» £ Band Z C чыр n n 


The two triangles are congruent if each element of the 6 elements of one of them is 
congruent to the corresponding element in the other triangle. 
For example: 
If ABC and XYZ are two triangles in which : 
@ Ав -xv.Ac-xz Х А 
4 
шин "АТГА: 
х ° 
 птп(/А)=т(/ Х),т(/ В) = т(4 Y) 7. y Eg B 
and m (4 С) = m(Z Z) 
» then A ABC =A XYZ 
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@ In the two previous triangles » we notice that : 
e The vertex X 4——— —— —— —» Cansapendy tb the vertex A 
• The vertex Y 4————————— ——» Corrésponds to the vertex B 23 Fs 
» The vertex 7. jg MATES ROIS td... the vertex C Z 
and when we write two congruent triangles » it is better to write them in the same 


order of their corresponding vertices. 


ААВСь АЛ XYZ ог AACBZAXZY ог... 


Ө If two triangles are congruent » then each element of the six 


elements of one of the two triangles is congruent to the d 
i AA 


corresponding element of the other triangle. 


i.e. If A ABC =A XYZ , then we deduce that : 
» First: AB = XY » BC = YZ and CA=ZX Е Кее 
• Second : ZA=ZX,ZB=ZYandZC=ZZ 


—————{ Cases of congruence of two triangles |а 


From the previous , we knew that the two triangles be congruent when each 
element of the six elements of one is congruent to the corresponding element 
of the other triangle , and in the following we will study how to prove that two 
triangles are congruent by proving that three elements only of one of them are 
congruent to the corresponding elements of the other , in this case , the three 


Lu 
"— 
4—9 07 
N-—- n 


other elements are congruent of the two triangles. 
| In the following , the different cases of congruence of two triangles : 


Two sides and the 
included angle mul 


Cases of congruence of two triangles 


n Three sides hy 


Hypotenuse and one side 
in the right-angled triangle 


Two angles 
and one side 


Lesson Four 


| The first case (Two sides and the included angle S.A.S.) 


Two triangles are congruent if two sides and the included angle of one triangle are 
congruent to the corresponding parts of the other triangle. 


For example: 

If ABC and DEF are two triangles in which : 
AB=DE WATCH 
on ades VIDEO: 
BC=EF 
LBsasZE R А 

» then А ABC = A DEF and we deduce that : P a : ж 3 
AC = DF f "E é "b 
2 А=/ р 
ZC=ZF 


| Remark 


In the case of congruence of two triangles by two sides and an angle » the angle should | 


be included between the two sides. 


For example: B 
Although ABC and ABD are two triangles in which : 
BC=BD 
AB is a common side 
; С р А 
4. Ais a common angle 


but it is clear that A ABC is not congruent to A ABD because Z A is not included between 
the two sides in each of the two triangles. 


| The second case (Two angles and one side A.S.A.) 


Two triangles are congruent if two angles and the side drawn between their vertices 
of one triangle are congruent to the corresponding parts of the other triangle. 


For example: 

If ABC and DEF are two triangles in which : 
ВС= ЕЕ 
2 В=/ Е 
2 С=/ Е 

» then A АВС =A DEF and we deduce that : 
AB=DE 
AC=DF 
ZLA=ZD 
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23 
24 
| The third case (Three sides 5.5.5.) 


Two triangles are congruent if each side of one triangle is congruent to 
the corresponding side of the other triangle. 


For example: 
If ABC and DEF are two triangles in which : 
AB=DE 
BC =EF 
AC = DF 
» then A АВС =A DEF and we deduce that : І 
2 А=/ р 
2 В= 2 Е 
гае Е 


If each angle of one triangle is congruent to the corresponding angle of the other triangle 
» it is not necessary for the two triangles to be congruent. 


For example: 


D 
Although the measures of the corresponding 40 А 
angles of the two triangles АВС and DEF аге 80 
equal » but it is clear that the two triangles 30 70, 30 70, 
F E C B 


are not congruent. 


| The fourth case (Hypotenuse and one side in the right-angled triangle R.H.S.) 


Two right-angled triangles are congruent if the hypotenuse and a side of one triangle 
are congruent to the corresponding parts of the other triangle. 


For example: 

If ABC and DEF are two triangles in which : 
AC=DF 
BC =EF 
m(Z В) = т(4 Е) = 90° 

» then А АВС = А DEF and we deduce that : 


AB-DE POM E 
LASLD 
ZC=ZF 
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| Remark 


Lesson Four 


The two right-angled triangles are congruent if the two sides of the right angle in one 
of them are congruent to the corresponding elements in the other triangle. (This case is 
an application of the first case of congruence of two triangles) 


Example 


Solution 


Example Й 


In each of the following figures » show if the two triangles are congruent 
or not » give reason (Given that the similar signs denote the congruency 
of the elements marked by these signs) 


^ 6 
D " 
| ЁС B 


р 


The two triangles are congruent (two sides and the included angle 
“S.A.S.”) 


2 The given data is not enough to prove the congruence of the two triangles. 


3 The two triangles are not congruent because the given angle is not 
included between the two sides. 


4 The two triangles are congruent (three sides *S.S.S.") 

5 The two triangles are congruent (two angles and a side “A.S.A.”) 

© The two triangles are not congruent because the two congruent angles 
are not corresponding. 

In the opposite figure : 

BD = CD and m (Z ADB) = m (Z ADC) 

Is AABD =A ACD ? D 

» then explain why AD bisects Z BAC c 


= 
z4 
E 


Solution 


Example Ё 


Solution 


Example El 


Solution 


Yes ‚А ABD =A ACD “two sides and included angle” we deduce from 
the congruence that : m (Z BAD) 2 m (Z CAD) 
i.e. AD bisects Z BAC 


In the opposite figure : А р 


ABCD is a rectangle whose BR 
diagonals intersect at M Маг 

Is AABC =A DCB ? Why ? : 
Yes ‚А ABC = A DCB ; because : m (Z ABC) = m (Z DCB) = 90° 

» AC = DB (two diagonals of the rectangle) 


and BC is a common side. 


In the opposite figure : 
BA=BC ;DA=DC > 80 
m (Z ABD) = 40° and m (Z BAD) = 80° ё ANg 


Find : m (Z ADC) showing the steps 
of the solution. 


In ЛАВР › since m (Z ABD) = 40° ,m (Z BAD) = 80° 
Then m (Z ADB) = 180° — (40° + 80°) = 60° 

Since A ABD = A СВР (5.5.5.) 

Then m (4 ADB) = m (4 CDB) = 60° 

Then m (4 ADC) = 60° + 60° = 120° 


TRY 
In each of the following figures, find the required under each figure : 


А 
3108), 
1 
С A L ү 
B B 
ABNCD={M} m (Z D) = 9 a А 
m(Z D)s ° ААВВ нөөс ° m ( yansa 
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Parallelism 


Angles formed from two straight lines and a transversal 


In the opposite figure : 


N 
The straight line N intersects the two straight lines L and M 
The straight line N is called "a transversal". L E I 
In this case » we get eight angles (at each point of intersection M els 
four angles are formed) and these eight angles could be classified 7/8 
according to their position relative to the transversal as follows : 
° Alternate angles. 
* Corresponding angles. 
* Interior angles on the same side of the transversal. 
In the following » we will represent each pair of the previous pairs of angles : 
Pairs of alternate angles 
| N i N 
е 4 ане: ЭР терем 9 3 
Alternate angles are 
M 6 identified using a"Z" M 5 
Z. 4 and Z 6 are alternate angles. i Z Запа Z 5 are alternate angles. 
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ГЭ 
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ce 


Pairs of corresponding angles 


N N 
1. Л | L 3 
TN, | M 
8 ! 7 


4.4 and 4 8 are corresponding angles. 4 3 and Z 7 are corresponding angles. 


Corresponding fü are 
identified using a " й 


Z | and Z 5 are corresponding angles. Z. 2 and Z 6 are corresponding angles. 


з Pairs of interior angles on the same side of the transversal 


interior SERERE: are 
identified using 
a Ee ога | 


Z. 3 and Z 6 are interior angles 
on the same side of the transversal. 


Z 4 and / 5 are interior angles 
on the same side of the transversal. 


Relation between pairs of angles formed from two 
parallel straight lines and a transversal to them 

If two parallel straight lines are intersected by a transversal » then 

any two result angles from the intersection either congruent or 

supplementary. 


For example: 


If AB // CD and EF is a transversal 


to them 
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Lesson Five 


by measuring, you find that : 
Generally 


If a straight line intersects two parallel straight lines » 
then each two alternate angles are equal in measure. 


Generally -— 


If a straight line intersects two parallel straight lines 
7» then each two corresponding angles are equal in 
measure. 


Generally лэн 


Tf a straight line intersects two parallel straight lines 
» then each two interior angles in the same side of the 
transversal are supplementary. 


Examp le In each of the following figures » find the measure of the angle which 
is marked by “2” giving reason. 


Fig. (2) Fig. (3) 


Solution Fig. (1) : m(Z MND) = 80° 
because : m (Z MND) = m (Z AMN) (alternate angles) 

Fig. (2) : m (4 ZEN) = 120° 
because : m (Z ZFE) = m (Z XEM) = 60? (corresponding angles) 
Then : m (4 ZEN) = 180° – 60° = 120° 


Fig. (3) : m (Z BCD) = 110? 
because : m (Z B) =m (Z А) = 70? (alternate angles) 


»since Z B › Z BCD are two interior angles in the same side of 
the transversal » then m (Z BCD) = 180° — 70° = 110° 
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Example E] In the opposite figure : АЕ /ВС,рЄСА ‚т (4 DAE) = 70° and 
т (Z В) = 50° Find giving reason : 
1 m(Z EAB) 

2 m(ZC) 

3 m(Z EAC) 


Solution 4 m (/ EAB) = 50° because : m(Z EAB) = m (Z B) (alternate angles) 
2 m(ZC)=70° because : m (4 C) = m (Z EAD) (corresponding angles) 


3 m(Z ЕАС) = 110? because : Z EAC › Z C are two interior angles in 
the same side of the transversal » then m (Z EAC) = 180? — 70° = 110° 
or: because : m (Z DAE) + m (4 EAC) = 180° 
»then m (Z EAC) = 180? – 70° = 110° 


TRY 
In each of the following figures , find the measure of the angle which is 
written under each figure : 


| How to prove that two straight lines are parallel ? 


The two straight lines are parallel if a third straight line intersects them 
(as a transversal) and one of the following cases is satisfied : 


Two alternate angles have the same measure. 
Two corresponding angles have the same measure. 


Two interior angles in the same side of the transversal are supplementary. 
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Lesson Five 


—Notice that : 


In each of the following figures where : АВ and CD are two straight lines 


and MN is a transversal to them. 


AB // CD because : AB // CD because : AB // CD because : 
т (4 ВЕЕ) = т (4 EFC) | m(Z АЕМ) = m (4 CFE) m (Z AEF) + m (Z CFE) 
= 120° =70° = 65° + 115° = 180° 
and they are two alternate | and they are two and they are interior angles 
angles. corresponding angles. in the same side of the 
transversal. 


Example In each of the following figures, show why AB is parallel to CD: 


wp 
ор 


Solution 


m (Z ВАС) = 29° x 2 = 58° 


i.e. m (4 BAC) = т (Z C) and they are two alternate angles » 
therefore ; AB // CD 


ы 


m (Z САВ) = 56° x 2 = 112° 
i.e. m (Z CAB) + т (Z C) = 112° + 68° = 180° 
and they are interior angles in one side of the transversal » 


therefore : AB // CD 


Bii n (Z ECD) = 13 = 65° 


i.e. m (Z ECD) = m (Z B) and they are corresponding angles » 


therefore : AB // CD 
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TRY 2 
In each of the following figures , why is AB // CD ? 


| Geometric facts 


[fJ] The perpendicular to one of two coplaner parallel straight lines is 
perpendicular to the other. 
And vice versa , if two coplaner straight lines are perpendicular to a third 
one , then the two straight lines are parallel. 


For example: 
In the opposite figure : 


If CD // AB the straight line L is drawn 
perpendicular to AB > then the straight line L L cD 
and if AB L the straight line L 

»СО 1L the straight line L 

» then AB // CD 


If two straight lines are parallel to a third straight line , then these two 
straight lines are parallel. 


For example: 


In the opposite figure : 

If AB // CD E Р 

» EF is drawn parallel to CD "EP са. 
»then AB // EF Дали 
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Example El 


Solution 


TRY 


4) In the opposite figure : 
m (Z ABE) = m (Z СОВ) = 50° 
and FC | AB 
Is FC | CD ? Why ? 


Lesson Five 


In the opposite figure : 

m (Z A) = 130° »m(Z ACD) = 50° 
əm (4 DCE) = 30° and m (4 E) = 150° 
Is AB // EF ? Why ? 


AB // CD because : m (Z А) + m (Z ACD) = 130? + 50° = 180° 
"interior angles on the same side of the transversal" 

» EF // CD because : m (4 E) + m (4 DCE) = 150° + 30° = 180° 
"interior angles on the same side of the transversal" 

» then AB // EF 


If parallel straight lines divide a straight line into segments of equal lengths 
‚ then they divide any other straight line into segments of equal lengths. 


For example: 


In the opposite figure : 

TfL, / L, // L4 // Ly 

: M, and M, are two transversals 
where AB = BC = CD 

» then EF = FG = GH 
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5 
Example In the opposite figure : 
AZ Il YD // XH // CB 
» AY = YX = XC and AB = 15 ст. 
Find the length of BD showing the reason. 
Solution 


Since » AZ // YD // XH // CB » AB and AC are their transversals 
» AY=YX=XC 

» then AD = DH = НВ = 42 =5ст. 

> then ВЮ = 5 + 5 = 10 ст. 


TRY 
Complete under each figure of the following figures : 


220 mg 
GO T 24 Jaap: gy T DA Vus pue GD // AV ogay + 
so[8ue Зшриойзәноз әле Хәц рив „0с = (JAO 7) W = (ЯЯУ 7) Ш : uosvas ayy « SIA 


“ва(8ир эүвшэц әле KIP рив ,cc = (O 7) W = (y 7) ш 
u „сс = „61 — 081 = (O 7) ш: uosear au (©) 
"үеѕЈәлѕивд эц) JO opis aures эц) ur sapsuv sonau әле Ady) рие 


«081 = 971 + „РС = (GHA 7) ш + (444 7) ш 
цэц) (в8|(8ив ayisoddo Aqjeomiaa) „рс = (NAV 7) ut = (4gg 7) ш : uosea au (2) 


"so[Sue әуешәүе әле Aou) pue „сс (044 7) ш = (ЯУ 7) ш: uosear aq 0 
259 [E] sott (2) «ss HA 
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If AB isa given straight line and CE AB 


as shown in fig. (1) 


The required is constructing the perpendicular to AB from C 


Fig. (1) 
| vL 
Using the compasses at C as a centre \ N 
\ 
and with a suitable radius » draw an arc N 
i 2 | M Fig. 2) 
to intersect AB at the two points раг 


D and Е as shown in fig. (2) 


At D and E as centres and with 


a suitable radius (greater than К ОЕ) 


draw two arcs to intersect each other at L as shown 


7 Fig. (3) 
in fig. (3) 
Draw CL to be the straight line passing through C sa 
perpendicular to AB as shown in fig. (4) 
Fig. (4) 
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Drawing a perpendicular to a straight line that passes 
through a point which belongs to that straight line : 


If AB is a given straight line. 
B C А 


C C AB as shown in fig. (1) Fig. (1) 


The required is drawing a perpendicular to АВ from the point C 


Procedure : 


@ Place the sharp point of the compasses at С 
and adjust it with suitable length » then draw 


two arcs in two different sides of C to 


intersect AB at D and E as shown in fig. (2) 


®© Place the sharp point of the compasses at 


each of the points D and E and adjust it with sy 
length greater than half the length of DE > then NN 
draw two arcs to intersect at point X as shown eo EEUU Fig. 3) 


in fig. (3) 


© Draw XC ; then XC is perpendicular 
to AB as shown in fig. (4) 


Fig. (4) 


2 Draw a perpendicular to a straight line from a point which belongs to 
that straight line. 
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Lesson Six 


| The axis of symmetry of a line segment: 


It is the straight line perpendicular to it from its midpoint. 


In the opposite figure : Lf 
If C is the midpoint of AB and the straight line 

— хээ = == 
L L AB from the point С i= A 


Then the straight line L is the axis of symmetry of the line segment AB 


Bisecting a given line segment 
“Constructing the symmetry axis of a given line segment” : 


If ABisa given line segment as shown in fig. (1) 
Fig. (1) 
The required is constructing the symmetry axis of the line 


segment AB (The perpendicular to AB from its midpoint). 
Procedure : 


(1) Using the compasses at A as a centre and 
with a radius greater than 4 AB , draw 
two arcs in the opposite sides of Fig. (2) 
AB as shown in fig. (2) 


e Using the compasses at B as a centre and with 
the same radius » draw two other arcs 
to intersect the previous two arcs 


at D and E as shown in fig. (3) X 


e Draw DE to cut AB at a point as C 
which is the midpoint of АВ, 
DE L AB A 


Then DE is the perpendicular to AB from its midpoint Fig. (4) 


i.e. DE is the axis of symmetry of AB 
as shown in fig. (4) 


139 


= 
= Д 
mai 


3 Draw a line segment of length 5 cm. , then draw its symmetry axis. 


Example 


Solution First : Drawing А АВС 
! Draw BC such that BC = 5 ст. 
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n > uw 


—Notice that : 


Using the geometric instruments » draw A ABC in which AB = AC = 4 cm. » 
BC = 5 cm. » then draw the axes of symmetry of its three sides. 
Are the axes of symmetry of the three sides concurrent 


(i.e. intersecting at one point) ? (Don't remove the arcs) 


2 Using the compasses with length 4 cm. » 


place the sharp point of the compasses at 
each point of B and C » draw two arcs on 
one side of BC to intersect at A 


3 Draw BA and CA to get A ABC E B 


Second : Drawing the axes of symmetry of the sides of А АВС 


Place the sharp point of the compasses A 
at A with length greater than half the 
length of AB 


1.е. more than 2 cm. » draw two 


arcs on two different sides of AB 
Place the sharp point of the 
compasses at B and with 

the same previous length » 

draw two other arcs 

to intersect the previous arcs 

at the two points D and E 

Draw DE ; then DE is the axis of symmetry of the side AB 

Do the same previous steps to draw the axes of symmetry of АС and BC 
We notice that the three axes of symmetry are concurrent 


(i.e. they are intersecting at one point M) 


You can draw without writing the steps of 
the construction but don't remove the arcs. 


- Lesson Six 


| Remarks. 


» The axes of symmetry of the sides of any triangle are intersecting at one point (say M). 


The position of M differs according to the type of the triangle as follows : 


Acute-angled triangle | Right-angled triangle Obtuse-angled triangle 
A 
А | 
| 
| © B 
с M B M 
р B 
М is inside the triangle. | M is the midpoint of | М is outside the triangle. 


the hypotenuse. 


The lengths of the line segments joining the point of intersection of the axes of symmetry and 
the vertices of the triangle are equal in all previous cases. 
ie. AM = BM = CM 


of А ABC and check that the three axes 
intersect at one point. 


n 
[zz 


Fourth | Constructing the bisector of a given angle: 


If Z ABC is a given angle as shown in fig. (1) C 


The required is constructing the bisector 


of Z ABC "Using the compasses and the ruler" B А 


Procedure : 


o Using the compasses and with a suitable radius at 
the vertex of the angle B as a centre » draw an arc 


to intersect BA and BC (the two sides of Z ABC) 


Fig. (2) 


at D and E respectively as shown in fig. (2) 
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@ Taking D and E as centres and using the 
compasses with a suitable radius » draw two arcs 


to intersect at the point X as shown in fig. (3) 


e Draw BX to be the bisector 
of Z ABC as shown in fig. (4) 
Notice that : 


BX is the axis of symmetry of Z ABC 


(without using protractor) : 


Z ABC is a given angle as shown in fig. (1) 


The required is drawing Z XYZ such that Z XYZ 
is congruent to Z ABC B A 
ie. m (4 XYZ) = m (4 ABC) 


Procedure : 


o Draw YL to represent one of the sides of 


Fig.Q) - 
the required angle as shown in fig. (2) 
Ө Using the compasses with B as a centre and with 5 
a suitable radius » draw an arc to cut BA and BC 
at D and E respectively as shown in fig. (3) Fig. (3) 


[3] With Y as a centre and with the same radius » 
draw an arc to cut the ray YLat X 


as shown in fig. (4) 
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Lesson Six 


© With Х as а centre and with radius 
equal to the length of DE> 


draw another arc to cut the previous 


are at Z as shown in fig. (5) 


Ө Draw YZ > then Z XYZ 
is the required angle as shown 


in fig. (6) 


Fig. (6) 


AB isa given straight line and CE AB as shown er 
in fig. (1) 
А А B 
The required is drawing a straight line passing Fig. (1) 


through the point C parallel to AB 


Procedure : 


(1) Draw the straight line XY. passing 
through the point C and cutting AB 


at Y as shown in fig. (2) 


Fig. (2) 
© Draw at C the angle XCD corresponding 
to 2 AYX such that Z XCD = Z XYA using the 
previous construction » then CD is the straight 
line which passes through the point C and fie. 


parallel to `АВ as shown in fig. (3) 
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In the previous activity » we can replace the second step 
by drawing / ҮСЕ at the point С in the alternate position 
with Z AYC such that Z ҮСЕ = Z AYC s then CE will 
be the straight line which passes through the point C and 


parallel to AB as shown in the opposite figure. 


Example E]. Draw A ABC in which AB 27 cm. ут (Z A) = 50° m (Z B) = 70° 
» then bisect AC at D 5 then draw DE // AB to cut BC at E then by 


measuring » find : 
1 The length of each of BE and CE What do you notice ? 
2 The length of DE What do you notice ? 


Solution , Using the ruler and the protractor » draw A ABC 


* Using the campasses » bisect ACat D 
* Using the ruler and the compasses » draw / CDE such that: Z CDE= Z A 
So DE // AB » then by measuring » we find that : 
C 
| BE=3.1 em. »CE=3.1 ст. 


We notice that E is 
the midpoint of BC 


ie. ВЕ = CE 


2 DEZ 3.5 ст. 
We notice that : 


e 
DE = = АВ 


^y yourself Using the geometric tools , draw the equilateral triangle ABC whose side 
length is 6 cm. , then bisect / A by AD to intersect BC atD , then draw 
DE // AB to cut AC at E , then find by measuring the length of DE , and 
the length of AE what do you notice ? (Don't remove the arcs) 
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EAEKCISES 


А гевеагсһ 
project 
on each unit 


First | Algebra and Statistics 


Unit One : Rational Numbers. 


Unit Two  : Algebra. 


Unit Three : Statistics. 


Geometry 


Unit Four : Geometry and 
Measurement. 


Bloom’s Taxonomy Of Cognitive Levels 


Bloom's Taxonomy is an educational classification created by Benjamin Bloom, 
it is often represented as a pyramid. This taxonomy was revised to include six 
cognitive levels graded from the lower level to the higher level as follows: 


a- 977 -- rues] > E СООЗ ES 


= Design - Construct - Formulate === 


Higher Order Thinking Skills 


Conclude - Decide = 
- Correct the mistakes 


Prove - Deduce — 
- Classify - Analyze 


Solve - Find = 
- Complete 
- Calculate 


Lower Order Thinking Skills 


Compare == 
- Explain 
- Give examples 


State - Define - List === 


Bloom's Revised Pyramid 


Learning Strategies That Enhance Higher 
Order Thinking Skills ОЁ Bloom's Pyramid 


The Bloom's Pyramid shows that each cognitive level depends on the levels that 
precede it, and it is necessary to achieve deep learning to reach the higher levels of 
thinking and this is done by first making sure that the lower levels of thinking are 
achieved. 


Here are some learning strategies that will enable you to achieve the levels’ 


objectives: 
= | APPLY | Define & Test & 2 
REMEMBER Researching Developing Adjusting E 


+ ANALYZE | ANALYZE | ANALYZE + 


Ө 


Form a mental Investigate what Clarify your scope Get feedback and 
UNDERSTAND EVALUATE image others have done and put idea in modify as needed 
motion 


- REMEMBER fe UNDERSTAND +| apply |+ ANALYZE + Interpreting @ 


Giving your own 
meaning to information 


- REMEMBER + ПТТ + [enc] - (dea Mapping S Deducing e 


Visual representation Reaching logical 
of ideas conclusions 
from information 


Collecting examples from class Combining words and 
or textbook and create your own visuals 


- REMEMBER + Elaborative Interrogation (7) Self- Explanation с) 


Asking yourself “why” as you read Making sense of information 


- Re-reading Highlighting & Underlining Éf E. Summarizing | Key Words (Єў 


Reviewing information Emphasizing key points in text Most effective after pausing 
multiple times 


вий mores] ИЙ TLL) т 


Note: The questions within each exercise are classified according to 
the levels of Bloom's Pyramid and are referred to as follows: 


© REMEMBER © UNDERSTAND ОР o PROBLEM SOLVING ( ANALYZE - EVALUATE ~ CREATE ) 


Set of rational numbers. 


Comparing and ordering rational numbers. 


Adding and subtracting rational numbers. 


Multiplying and dividing rational numbers. 


Applications on rational numbers. 


Scan the 
QR code 
to solve an 
interactive 
test on each 
lesson 


Set of Rational Numbers 


EXERCISE 


Interactive test 


© Remember @Understand — O Apply «ә Problem Solving 


Complete the following : 
e 


1 n is a rational number » then ал. 
| - 3 4 : : 
2| The necessary condition to be x7 isa rational number is X # +--+ 


3 The number ux EQ if Xs 


а The number E 


8-6 ic not rational if a = зе 
a-4 


6 is a rational number if X # + 


5 The number 


Х-5 


8 The rational number z0ifXz2-- 


х-3 
SX+15 _ 
Х-5 


7 The rational number 


|8 The rational number 


x 


sf I is not rational » then X — 2 = +--+ 


Exercise 1 


я Choose the correct answer from the given ones : 


$ 1 All the following numbers are rational except ---------- 


2 3-3 24. 
(4) 0 (b) 5 (c) 7 (d) 5—5 
* |? Which of the following numbers is an integer ? 
24 4 15 1 
(а) Rc (b) = (c) = (d) 35 
* 3 Which of the following rational numbers is negative ? 
20 41-31 23 _ 72 
@— (9-1-2) () = (07) 
* 4 Which of the following rational numbers is positive ? 
3 0 3 =2 
(а) 57 (5) ES (c) (— 5) (d) — 9 
* 5 Which of the following equals 4 ? 
(a) 4 % (b) 54 96 (с) 120 96 (4) 80 96 
Ф Б 15-4 =20 athen X= ssis: 
dox 
(a) 25 (b) - 25 (c) 5 (d) 100 
е 7 The rational number 5 is positive if ---------- 
(a)ab>0 (b) ab<0O (c)at+b=0 (d)a>b 
^ B The rational number 22 is positive if аз zero 
(а) > (Ы) > (с) < (9) = 
^ 9 The rational number ES is negative if X ---------- zero 
(а) > (b) < (с) < (d) = 
» 10 а= 2 ,6 = 6 >» then which of the following is not a rational number ? 
b E 0 2b 
(а) à (0-4 (@ Б (9 5 
e 11 0.57= TT 
d 15 575 19 
@) 100 (>) gg (© 1000 (9 33 
8-1. 
© [12 1-55 — 
(a) 3 (b) 0.32 (c) 0.32 (d) 32% 
© 13124962. 
(a) 0.3 (b) 1.2 (©) 5 (d) 0.012 


TEAS fg Vs — eu ойн) yalsdl 


UNIT 


1 @ Remember @ Understand © Apply ə Problem Solving 


8 Put each of the following numbers in the simplest form : 
9 


mds _24 45 _132 
1152$ 2-56 ? 00 47—88 
a Which of the following rational numbers can be written as a terminating decimal ? 
g 
Cm :7- tm -1. 5 al. 15: 
13 117 2 ae 21-12 
LE (2142 824 a|-14 8 | 12! 


B Write each of the following two numbers in the form of a recurring decimal : 
5 


6 i oe 
2111 Sl- 333 


[6| Write each rational number in the form t Я 
Г) 


61111 30% 714.59, 


[1]-5 2 (LL) zero [3] Q 0.75 
515.4 


Write each of the following rational numbers as a decimal and a percentage : 


1 3 817-3- 4|-- 


Mes 2)-120 16 6 


B ш Why does the definition of a rational number T state that b #0 ? 


Ф 
! 


9) For excellent pupils 
e 


[9 | Choose the correct answer from the given ones : 
°, 


ШИ = is a rational number and ab = zero» then +--+.» 


(a)a=05b#0 (b)a#0 6+0 (c)a=05,b=0 (d)a#0.b=0 
2 The ай | &Qqifxe- 
(a) zero = (b)-1 (c) £2 (d) 5 


121 Write the rational number x that equals $ and the sum of its two terms is 24 
E 


[d If XEN , find the values of X which make each of the following an integer : 
© 


15 gj. 15 
x Х-1 


1 


EXERCISE 


Comparing and Ordering 


Rational Numbers 


€ Remember 


у = = 


@ Understand 


© Apply 


Interactive test 
12 From the school book 


Ф Problem Solving 


[ 
ET Represent each of the following rational numbers on the number line : 
e. 


o 25 21-1 EE. DE 
(8) £a 1i в M-34 [7] 04 a |-3| 
a 11] Write the correct sign “< ,=or>”: 
[1] -4 zero [2 | -i i [3] -41 S 
4143 15 51-51 14 в) 211174 
а Put the suitable sign “> »«orz": 
a404 s-[ | a403 
(4) -34 E [8] 0.5 4 [6] 16 1-5 | 


3 


1 


4 


m 
10 ' 30 


E ЫД 


L 
5 апа 


15 


EJ Arrange the following rational numbers descendingly : 
e 


3 


7 


4? 


5 Ы 
8 


12 


апа E 


Н Arrange the following rational numbers in an ascending order : 
. 


11 


= 
5 1 € Remember S Understand OApply ə Problem Solving 


a Choose the correct answer from the given ones : 
* .3 The smallest non negative rational number is «+--+ 
(a) 0.1 (b) 4 (c) 1 (d) 0 
* |? The rational number opposite to i on the number line is сзсз 
(a) + (9-4 ()04 (95 
+ .8 The rational number opposite to — 4 on the number line is ---------- 
(a) 3. (b) 0 (с) 0.6 (d) 0.6 
© а Between each two successive integers there exists 9-9 
(a) a unique rational number. (b) a unique integer. 
(c) an infinite number of rational numbers. (d) an infinite numbers of integers. 
© |5 The number of integers lying between l , 2 IS vee 
(a) 0 (b) 1 
(c) 2 (d) an infinite number. 
$ & The number of rational numbers lying between + , + is 
(a) 0 (b) 1 
(c) 2 (d) an infinite number. 
v" 7 The number of integers lying between i , > 18 eee 
(a) 0 (b) 1 
(c) 2 (d) an infinite number. 
© 8 The number of integers lying between 3 , E is 
(a) 0 (b) 1 
(c) 2 (d) an infinite number. 
© .8 The integer lying between 5 , 3 18 ee 
(a) 1 (b) 3 (c) 5 (4)7 
C 
(a) 14 0948 Or (d) 2 
^ 11 Which of the following rational numbers is the smallest ? 
(a) 2 (-$ с) 3 9-3 
, 1a If- > s thena өнөө b 
(а) < (6) > (с) = (9) = 


12 


Exercise 2 
. 18 If 3 « 3- where ab>0 ›їһепа e b 
(a) > (0) « (с) = (4) = 
$ 14 Tf A> By then 9 a s Tb 
(a) « (b) > (с) < (4) = 
CO Write a rational number in each of the following : 
s 
2 3 2 i 1 1 _2 3 
0754 155 B-$<L]<-3 Healy 8-44| Їх-ц 
a Write two rational numbers lying between : 
lando t 53. ani- 3 А 
! апа 5 21-34 апа 3 з 0.3 and 5 а 75 % and 0.6 
E Write four rational numbers between each of the following pairs of numbers : 
O 
1 i and L 2| LLLI -$ and -$ 3 zero and 3 
[10] Complete by rational numbers on the number line : 
. 
* EIL ж ск. 
141 Identify and write four rational numbers between 3 and + » such that one of them 
© 
is an integer. 
31 X-3 3 2 ] Xe] 
I2 = 0 , find three rational numbers lying between “ҮЛ 
e 5 
For excellent pupils 
e 
Choose the correct answer from the given ones : 
If X«0«y»|X|»ysthen X+y з zero 
(а) > (Б) > (с) < (9) = 
@ Find the integer lying between 4 , 4 » and between + , 2 at the same time. «4» 
E 
[15] In the opposite number line : B о А 
E ——9- — e э— 
If OA = OB ; find the value of X x zero 1$ «-10» 
13 


Adding and Subtracting | 
Rational Numbers eux 
[11 From the school book 


EXERCISE 


© Remember X 9 Understand © Apply ə Problem Solving 


= 


ЇЇ! Complete the following : 


° 
p 
-i 
= 
о 
2 
Q 
a 
=a 
= 
о 
ы; 
о 
з 
БЭ 
=. 
< 
e. 
о 
3 
о 
= 
= 
Ес 
e 
= 


© з The additive inverse of the number -4 js 


^ а The additive inverse of the number — 2.3 is e+ 


ө [5 z= is the additive inverse of the number ==- 


aye fs 


© в The additive inverse of the number ( 5 


© |7 The additive inverse of the number C$ ж N 


© в The additive inverse of the number (— 2) 18 severe: 


^ |8 The additive inverse of the number | -4] js e 


€ 10 [|] The additive inverse of the number zero is =Ê 


А Find the result of each of the following in the simplest form : 
© 


KS 0. ба}. 2 25 „КАЕ 
EIL idt: (2-0 +9 эсе 
эү 30 00 m3.(.4 a> 4| 4 
3121-5-3 s$*C$) $$ *l-$l 


Exercise 3 
E Calculate the value of each of the following in its simplest form : 
e 
т) 1 4 25 1 2 oy a 
012+ als SIL 737 + 176 
“3 2 18:02. 27-83 
aM- +(-$) 87-18 * 16 8/75 -15 
3 2 5 3 | 219 39 
7:$3-(C$) йб =(-4) a ig + ( nd 
Е Find the value of each of the following in its simplest form : 
e 
2493 143 dios aes 
135427 2 95-13 з 10 = (44) 
91423 162-34 г-441:243 
411224 5 4 65 36 в|[ 2 155 +2% 
1 1 3 1 3 
EB 8-27 -1276 P B 2$—3 | | 8 1-2+137 
E Calculate each of the following in its simplest form : 
© 
2 ШЙ} А 
112 «02 211-52 1-4 
1 2 ; 
3125% + (- 1) 4| $ -0À 
ЇЕ! Choose the correct answer from the given ones : 
ө [1 3 +50 %= een 
(a) 75 % (b) 150% с) 3 (d) 3 
& [211-4096 2--- 
(a) – 39 (b) 39 (c) 60 96 (d) 60 
ө (310.25- 4 = ченее 
a) Ш 3 ы 
(а) 20 (b) 5 (с) 0.65 (d) 0.9 
© 4 3 + © "УРУТ, % 
(a) 1 (b) 9 (c) 10 (d) 100 
1 6)_ 
$ [5 iC $)- — 
; = A zu 
(a) 1 (5)-1 (c) = (d)- = 
© 6 The result of adding 3 and — i equals the additive inverse ОЁ 
(a)- + (b) - 5 (4 (3 
* |7 Which of the following results is a negative number ? 
Bond NS 10 bs qul 
@ 5 *(- 5) (= заг O-3* C19) ®3 + C3) 
15 


i 
= 1 @ Remember Understand Ө Арріу Problem Solving 


8 Subtracting + from B gives зз 

(a) 1 (5-1 ()-3 
9 Subtracting 4 from -4 gives eeen 

(4)-1 (b) 1 ()-3 
10 Subtracting -$ from zero gives +--+ 

(a) zero (b) 3 (c) E 
11 The additive inverse of the result of subtracting — $ from 3 is 

()- 3 0-9 © 2 
12 1 exceeds 4 by eesse 

0-4 (DE ()- $ 
- à z 3 5 = 

(а)3 (b) 6 (c) 12 
re 1-4 

(a) 15 (3 (9-4 
15 If A + $ = zero » then A 2 

(a) zero (b) 1 (с) 5 
16 If X+ (=+) = zero s then X = eesse 

(a) zero (b) I (c) -4 
117 Е +х= s then X 2 5 

(a) 0 (b) | 4 
18| If (A + 1) is the additive inverse of the number + > then A= 

0-1 0)-1 (9-1 
i8|— (2 5 +) eee 

@-$ 0-2 (o2 


^ 2 95 —" 
20 If>+55 35 »then 2X = 


7 
(a) 2 (b) 3 (с) zero 


Exercise 3 


Use the number line to find the result of each of the following : 
. 


eoo oe ompi cO) 
B [|| Write the property of addition used in each of the following : 
Ti OEE) 
3 + + (-2) = zero 4 zero + (-2)=-2 
а 111 Find the sum of each of the following : | 
1 + + zero 2 zero + (-1) 
з zero - (17) 4 [4+(-4)]+2 
OH) Ben) 


[10] Using the addition properties in Q » find the result of each of the following in the 
Ф 
simplest form : 


MILII. 23414344 
ЕЕК | ЕКЕ 
е | 44-08) 
2142+92.+1+(-29) 18 METETE 
810872 «(C ul) по 08-134 +72 
Ши х= 5 s -landz-l » find the value of each of the following : 
1 XZ «4» (21Х-у «lo 
з X-y «i» 14 (у +2) - Хх ci 
Bita=4 »b=- 2 » find the value of (a — b) "m 
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e 
= 1 @ Remember @ Understand — O Apply ə Problem Solving 
B 121 Complete the following : 


23 «(CD «CA 


[4 Complete in the same pattern : 


Л арса / ЖЕ s segs — 
—2'48"'16 
E 06,51,41, — dash NU asit ‚3 


9) For excellent pupils 
o 


ЇЕ In each of the following » find the value of X : 
23 


n|: 


16) Find the result of the following : 


(51 1 =i 1) + (524 = 24) das (94 -494) + (1005, Š 504) « 2500 » 


Now at 


all bookstores 


JL CLIVIORSSCR 
in 
Maths , Science & Hello English 


For all educational stages 


| EXERCISE 


Multiplying and Dividing pum 
Rational Numbers 


(12 From the school book 


© Remember @Understand — O Apply ə Problem Solving 


Complete the following : 


1 The multiplicative identity of the rational numbers is ---------- 
2 The multiplicative inverse of the number E ls 

3 The multiplicative inverse of the number -$ ls 

|4 The multiplicative inverse of the number — 6 is ---------- 

|5 The multiplicative inverse of the number 34 ls 

5 The multiplicative inverse of the number 0.5 is =- 

“7 The multiplicative inverse of the number 1 15 ---------- 


в The multiplicative inverse of the number — 1 is =- 

8 The multiplicative inverse of the number (477 ds 
10 The multiplicative inverse of the number 1-4 ise 
а-1 


11 The rational number has a multiplicative inverse (Гаж 


12 [11 The rational number which has no multiplicative inverse is =- 
Complete the following : 

st 4x(-4)=-4x oe 2 3х(-)-4х боолыг 
з 2х3 = — T ЕЯ 
8/154 = 5 lens. 


19 


= 
2 1 € Remember Understand Ө Apply ə Problem Solving 


E. glisser aoe 
M. m 
rr zs 
3125 X =1 
AWA x mmm =—5 


B (1-4 х 
10) --- x 0.8 
12 ш 2 (2+2 


2 
3 


1\ 5 


5 
07 
3 


2 If 2+x=2 х7, еп x= өзөн 


9 


@-> 0-2 


3 If (X— 1) is the multiplicative inverse of 1. »then X= 


(a) 4 (b) 5 


12 
(b) = 


5 If three times a number is 27 » then 


(а) - 3 (b) 3 
8; [1 13-34 dent — 
(a) 4 (b) 1 
7! Д If = 70 > then = = Peer 
(a) 35 (b) 68 
8 12123 s then X 2 vee 
(a) 5 (b) 10 


хХ=+ $ > then X= өнне. 


Е Choose the correct answer from the given ones : 


(с) 3 


(с) 2 


of that number equals 


(с)-9 


(с) 15 


(4) 9 

9 
(4) 4 
(d) 140 


(d) + 15 


141 State the property of the multiplication of rational numbers used in each of the 


following statements : 


ibd be) 


ali 


1 MET 21-1х2 

2 8 Sx. 
564 5121-3534 
7 21-3 C$) 8 4 х1-12| 


3 ias 
7 Э-6в 3 
S i 15 
=. Zea) 
8 [LL] zero + = 


5 


крш [spend 

а-1421 87-44-4(-3 

7 Ц1-24-1-34) 8 E361 «( 
1 form : 

1148 x34 х9 

з 4х 5 uox ax 

8:4х13-4х2244х9 

7 a Sx dy Ah хә 

8:Ц1-4 x8 +5x(-3)+(-3) 

11: 35х- +35 х 4 -35x 4 


1 34 x (-4) a 15 x(-4) 
4 ВЭЭ 8-05х4 
mia |x|-3| в |-0.6|x 1L 


10 


[9| Using the distribution property, find the value of each of the following T ШЕ simplest 


Exercise 4 


ЇЕ Find the result of each of the following in the simplest form : 
© 


Ix: 


П Find the result of each of the following in the simplest form : 


| Find the result of cad of the following in the simplest form : 
© 


m 


8 


(14х1-4 х 16 
gore & x54 & х( 11) 
1 х5+9х 7 -2х 0 
Ber 3 


21 


ё 
= 1 € Remember ® Understand © Apply е Problem Solving 


11) Find the result of each of the following in the simplest form : 
© 


хи II 
smod) чара) 
ned edes] Greed Cni) 


J ЗЛ. 17. 
| 1-4 x(-4)=n 2nx-y-1 
el Sey = 3 xnsÀ 
3-3 xn=0 4 = хп=+ 
1 сүү ЭРЭЭН 3 
5 nx[4+(-3)]=nx 7 +5x(-2) 
12] Ш If X2 -4 у= i and z = —3 ; find the numerical value of each of the following : 
Ф & 
| (1|Ху? 2 Ху+ух «35-3» 
Ка = 13 »b= 3 and с = 3 » then find the numerical value of each of the following : 
[7 
1 abc+3 2lab-c «Sod» 
It Xz Ї апду= 4 » find in the simplest form the numerical value of : x «9» 
23 a 
15] LI] ЕХ= 3 y --1 and z z - 2 » find in the simplest form the numerical value 
© 
of each of the following : 
= ae 4 1 13 
' Xyz at” 2)Х-(2+у) ийг ы 
402 2 
з——-— «-14» ai(X+z)+(y-z «-®» 
Y 3 ( )*(y-2) 7 
Х-у 5 
5,77 -Җ” 
D Life Applications 
The weights of things on the surface 
* ofthe moon = + their weights on the surface 


6 
of the Earth. 


If the weight of a man on the Earth = 76 + kg. 


» find his weight on the moon. 


22 


LH If water flows through 


a pipe at a rate of 2 + litres per minute 


» how long will it take 


to fill three containers 20 litres each ? 


Exercise 4 


« 24 minutes » 


B LL] How many pieces of wire the length of 
T each is 3 i metres can be cut from a wire 
of length 60 metres ? 

Will any piece of wire be left over ? 


If so » how long will it be ? 


For excellent pupils 


its simplest form : 


"EX ee ee Oe 1 
(115 555525 * 3 +15 * з * 95 *C5) 
51.2 2 A 
2243 X3* 15 х8+ 13 


« 16 pieces » 


{0 Use the distribution property to find the value of each of the following in 
е 


И) CO Find the product of : 
1 iat. УЕ 99 
3 


x x x 


ДЕБ ТТТ 
What is the product when the last rational number is 


п-1 


23 


Applications on Rational 
N um bers Interactive test 


122 From the school book 


© ) d» Problem Solving 


ЇЇ! Find a rational number in the middle of the way (half-way) between : 


3 2 2 4 ES 
828 sts -7°37 

id = "ed 

ta -i S | -42 , 84 zero 2 

А Find a rational number lying at : 
One fourth of the way between 3 > -å Jrom the side of the smaller number. 
One fourth of the way between + jd jrom the side of the greater number. 
One third of the way between E , E from the side of the greater number. 
11: One third of the way between i ol 4 from the side of the smaller number. 
One fifth of the way between -4 , E from the side of the greater number. 
141 One fifth of the way between E , -4 from the side of the smaller number. 
One tenth of the way between 2 > 3 from the side of the smaller number. 
One eighth of the way between zero »— | 4 
24 


= Exercise 5 


LO Choose the correct answer from the given ones : 


1 If 2. lies at the middle of the way between X and L teg X= one 


3 2 
1 3 5 7 
(a) 3 (b) 4 (c) 6 (4) Ж 
2 fax S23 ,ax0 > then = --------- 
2 2 
(a) | (b) 0 (c)a (9) = 
3]1f-5—42 6 then © 4 2 =... 
E. 3 3 
(a) 1 (b) 10 (c) 22 (d) X 
4JIE* 21 then 2 X—2 ys ee 
y 
(a) 3 (b) 2 (c) 1 (d) 0 


5|х+--—=5+ 2 ое 
ра 5 
П 4 5 
(а) 5 (b) 5 (с) 5 (4) 5 


8 If5a=45 andba=1 ,then b = ·-------- 


1 1 1 

(а) 25 (5) 9 (c) 5 (d) 9 
7 If $ Х=42 then 3 X= o 

(a) 70 (b) 45 (с) 30 (d) 10 


2 Life Application 


In one of the projects of paving and afforesting roads » 


a tree was planted at a distance of 3.3 m. from the 


beginning of the road and a lamp post was fixed at A 
a distance of 74 m. from the beginning of the road. d 
If we want to put a flower bed at the third of the E— — 


— эшш шшш ш 


distance between them from the side of the tree» at 


which distance should we put the flower bed from 


the beginning of the road ? «47 m.» 
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A Research 


Project 


On Unit One 


a 


* Writing the rational number in its different forms. 


• Putting the rational number in the simplest form. 
* Comparing and ordering the rational numbers. 


* Performing mathematical operations on rational numbers. 


* Associating mathematics with science. 


Do а research project on the following topic : 


"Density is a special feature of matter. There are no two matter with 
the same density". 


Discuss the following points using available resources : 


Write about the density values of each of the following matter. Then 
write them in two different forms of rational numbers : (gold — mercury 
— water — aluminum — cork) 


Define which of these matter float on water and which of them sink in 
it, giving the reasons. 


® 
5 Arrange these matter in an ascending order according to their densities. 


A 


р) Write the law of density and conclude the mass of an aluminum cube 
| with a volume of 15 cm? and put it in the simplest form as a fraction. 


Algebraic terms and algebraic expressions. 
Like algebraic terms. 
Adding and subtracting algebraic expressions. 


Multiplying and dividing algebraic terms. 


0. Multiplying a monomial by an algebraic expression. 


Multiplying a binomial by an algebraic expression. 


2. Dividing an algebraic expression by a monomial. 


Dividing an algebraic expression by another one. 


Factorization by identifying the highest common factor (H.C.F.). 


A research project on unit two 


Scan the 
OR code 
to solve an 
interactive 
test on each 
lesson 


EXERCISE 


2 From the school book 


32222442. 


—- 


€ Remember ® Understand Ф Apply «ә Problem Solving 


ED 1! Complete the following table : 


e 
| 
Algebraic term -7 2ab? 3 тае |.gx?p| xy 
Coefficient мас 7 2 "rn e uu NU 
Degree Zero Пар A E E A Танаа | (— ES 
|) Complete the following table : 
The algebraic expression | Number of terms Name Degree 
-3a°b 1 monomial 6 
3X7 4+y 2 binomial 2 
85Х23-7х-4 5 —— trinomial — | — eee 
аар) | cesesesen | o cmeeneees || cem 
| |х2уг-зху! | oe | cR | cmm 
| а25-345"-2а b? + bt — PH "t 
В Complete the following : 
© 
| [1 EO The degree of the term 3 x? У is eesse and its coefficient is =-=- 


3222 
2 The coefficient of the algebraic term занг 18 


| 3 The coefficient of the algebraic term X 15 ---------- and its degree 15 ---------- 


28 


Exercise @ 
а The degree of the absolute term in any algebraic expression 18 


5 The coefficient of the algebraic term 00 is = and its degree is ---------: 


8L 5 x?43isan algebraic expression of the --------- degree. 
7 The number of terms of the algebraic expression 5 y? -3Ху-2 AX AS sess 


and its degree is =- 


Е Choose the correct answer from the given ones : 
^ (3 [1] The degree of the algebraic term X^ y equals the degree of the algebraic term --------- 


(a) X? y? (b x?y? (с) x* y? (d) y^ x? 


о 


The degree of the algebraic expression 5 X° -3 X у+2 у? equals the degree of the 


algebraic expression + 


(а) 5 а2-2аь+3 (Ы) 2 х2у2-зх?у+5у? 
()2Х-5Х2 уу! (d) à? 42a? b- p^ 
© 3 The algebraic term b? = .-.------: 
(a)3 xbxb (b)b+b+b (c)bxbxb (d)3xb 
+ A The algebraic term that represents the length Ace 
of AB in the opposite figure 15 ·--------- 
(a) х? (b) 3X (e) X @ = 
> 5 The algebraic term which expresses 
the area of the opposite figure is =- T 
(а) X y (b)2X42y у 
(c) Ху (9) х?у? — rr ү: 
* в The algebraic term which expresses 
the area of the opposite figure is ---------- 
@2k (b) Lk ( 
e) ket «kt : 
+ .7 Which of the following represents the expression 3 X + 2 X? 
(uA oi (Б) 5 3 
LE. — X 
ME NA @ э 
X| | Я 1-4 


UNIT 


2 6 Remember Understand — O Apply ə Problem Solving 


LU Arrange the terms of the algebraic expression 7 a b + 5 а? b? —3 a? D? according to 


the descending order of the indices of a 


—B 
д 


[1 Arrange the terms of the algebraic expression 5 X + X *_7 X according to the 


m 


ascending order of the indices of X 


D» Geometric Applications 


[3] Write the algebraic expression which represents the 
e 
area of the coloured part in the opposite figure and 


determine its degree. 


{1 In the opposite figure : 
Write the algebraic expression which expresses the 
area of the coloured region » then state its degree 


(The area of the circle = Jt r) 


9) For excellent pupils 


ө 
| 

a Complete the following : 
өе 


1 If the algebraic term : 4 хук! is of the fifth degree » then k = ++ 


2 LL] If the two algebraic terms : 2 аз"! ‚3 a? bô are of the ninth degree » then 


а If the algebraic expression x443x"*!_2x745 is arranged according to the 


descending order of the indices of X where n EZ 5 then n = 
5 If the algebraic expression 2 X y 27343 X? y z” is of the sixth degree where п is 


a natural number » then n Є4 ханын Ї 


Like Algebraic Terms 


Interactive test 
122 From the school book 


EXERCISE 


© Remember ® Understand OApply ə Problem Solving 


[1] Find the result of each of the following : 
е 


(313 х-2Х 25Х-2Х 
з4Х-1Х 4-1Х-3Х 
8|-5а «3a 8|-2Х2у-Зух? 
'7\2a+3a—-4a 8 3ab-2ba+5ba-6ab 
а 2X, 3% TESTES 
24 4 ша! Ч 

А Answer each of the following : 

| 1] Subtract : y? from - 3 y? 


12 Subtract : – 6 Х?у from 9 Х?у 
з What is the increase of : - 2 X than- 5 X? 


а What is the increase of : 3 à?b than a?b ? 


.5 What is the decrease of : — 3 ab than 2 ab? 


“8 What is the decrease of : 6 XZy than - 7 xi? 


В Complete each of the following : 


|1 The result of subtracting 3 a from 7 a is --- 


(8 The result of subtracting — 3 X? from 5 X? is зс 


31 


= 
2 2 € Remember @Understand Ө Apply sə Problem Solving 


з The result of subtracting 2 m from zero is ===- 


4 The result of subtracting 2 X from — 3 X is 


5|5 аіпсгеаѕеѕ З ау ---------- 


7 


9 


14 X decreases 7 X by «+++ 


2 X decreases 4 X by +--+ while 2 X increases 


AD by se 


EJ Choose the correct answer from the given ones : 


5 7 X increases – 3 X by ·---------- 
8 5 X decreases 3 X by «+--+ 


^ 1 Which of the following are two like algebraic terms ? 
(a) Х2,2Х (07x?,2x? ()3b?a.-ab? (d)2a?,.2b? 
^ 2 Which of the following algebraic terms is like the algebraic term 2 X? y? 
(92y?x (yx? (c) 2 X? (d) x? y? 
e (317 X?-2x? 2 
(a) 5 (5x? ()5Xx (d)9 x? 
5 4l2Xy-2y Xs 
(a) Xy (b 2Xy (c)4yX (d) zero 
65 lx'aelax?- Week vas 
(а) 1 x?a (b) ах? (c)2aXx? (d) X^a 
Ф Blati paS 
(а) За” (5) За (с) à? (d)a+3 
ЇЕ! Complete each of the following : 
© 
Ay и +2а?=7а° 8]3 x?— =x? 
51210 qoo = zero 48:54 b — e -74 р 
8|/3а2р-2а2----- -2a?b 
Б If4x-y= 11 sy=3X > then X = ---------- 
7; а= 2,6 = 15 ,then the numerical value of 1% 
the expression : a + 2 b 52 ------- 
ax 
а The perimeter of the opposite rectangle 
equals =- length units. 
2X 
3 The perimeter of the opposite figure 
equals ---------- length units. х 
ax 


Exercise 7 


[6| If the sum of two terms is 12 X? y and one of them is 4 X 2 y > find the other term. 


23 


Reduce to the simplest form : 
© 


1|3a+2b+5a+4b 21Ц13Х-5у-Х-2у 
з Ц12Х-4у-9Х-3у а 19т-4п+11т-17п+9п 
5 2a+7-Sa-4-a 6 5Sa+2b-8a-7b+3a 
7 2y-3X-Ty-SX-y+X в Ц14а-95-5а-25-465-3а 


Н LO Reduce each of the following algebraic expressions : 
9 


1500-30287 02-671 
26 Хх?у-3 Ху +2 Ху2-5 Х2у+2 х? у? 
з а2+4а-5 +3а2-ба+1 


Sys NAF KV тх=Э 2 


» Geometric Applications 


ga LO Write the sum of the areas of the rectangles as an algebraic expression : 
do 
1 


Write the algebraic expression which expresses the perimeter of the coloured part in 
. 


each of the following : 


1 2 


3 
2 ES y 25 
x y y 
3 3 1 
mox 


ONS ЛЕЛ ou oco) заВ 33 


Ш In the opposite figure : 
E 


Es 
5 2 € Remember @Understand @Apply ə Problem Solving 


A square whose side length is X cm. was cut 


from a square with side length 4 cm. 


Find the perimeter of the remained part. 


Хст. 


9) For excellent pupils 
e 


Complete the following : 
1 If the two algebraic terms 2 a? b" +? and 5 a? Б? are like terms » then n = =+ 


? If the two algebraic terms 9 X™ y" *? and 4 X y? are like terms 
athen т = ·::::::::: andnz----- 


at all bookstores 


FZ] CL-IMORSSCR 


in 
Maths , Science 
& Hello English 


For all educational stages 


Adding and Subtracting 


Algebraic Expressions тте 


[11 From the school book 


EXERCISE 


€ Remember @Understand — O Apply ə Problem Solving 


[ 
ЇЇ! Find the sum of each of the following : 
© 


1| За -4b +6c 2] (1 За -7b -5c +2 
5a +6b -2c -а 440 +c -5 
2a +3с +3 
3) Q 5X +2у -z +2 4| 2а? +3a°b =p 
7Х +y -3z +3 -5a?b +3ab? -2b 
2-2Х -5y +4z -1 54) —4ab? +3 Ь2 


a Find the sum of each of the following : 


[1fB3x-2y45 » Х+2у-2 23l-4m+5n 5 4m-5n-( 
3:13:2-50-6 » —n?-3n+3 a 5m2+2lm »(2-3ш2-2(ш 
52ab-3ab «b? ,-а beb 6 3a-2ab’+b , а*+4а^Ь-Ь? 


E Find the sum of each of the following : 
1 (4)34455-3 à 25-7544 a 5b-4243 
23Х-3у-т2»3Х-437-2у » X+2y+z 
[B)5X^-3X49 5 Х2-2Х-5 » X-3-6X? 
213:32-:4:554:2)-3 Х?®Х-5 $ 3+3Х?-4Х 
BISX—AX GA „ OKA 6X5 9 447 OP? 
BJ2X^-3Xysy v Xy-2y +?» 3Ху-2Х7 
35 


б 
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E] Subtract : 

1(1X-2 from 2X-5 

2 (2X+6y-7 from 2Х-5у-2 
83Х72-1-5Х from 1-5x«6x? 


23ab^-4a?b-b? from a—2ba?+2b> 


Bg What is the increase of : 

7 5а+7Ь than 3a-2b 
27X+Sy+z than 2X-y+z 

3 fg x?-5X-1 than 3Х7-2Х-3 
43x?y-5X than 3Х-4Х2у 


[3 what is the decrease of : 

| 1 2a+3b than 5b-3a 
2 3у2-2 Ху+х? than 3X?-5xy«y? 
з 2a°-3ab-5b° than 457434 «ab 


45xX?42x than 7 X?- X43 


Choose the correct answer from the given ones : 
d 


1.2 Х+ 3 у increases 3 y =2 ХЫу................ 


(4)-бу (0)-4Х (с)4Х 

2 The result of subtracting 7 a from 15 a—4 is ................ 
(4)-84-4 (6) 8а+4 (с) 8а-4 

3 The sum of X-2y -3zand-2y - Х- 3 215................ 
(а) бх (b) zero (c)6z 

а |The additive inverse of X + 2 15................ 
(a) Х-2 (0)-Х-2 (c)2-X 

5 The additive inverse of 3a —4 b + 5 15................ 
(a)—3a+4b+5 (b -3a-4b-5 
(c)3a+4b-5 (d)4b-3a-5 


(d) бу 


(9) -22a-4 


(d)2X-4y+6z 


(d) 2 


Exercise @ 


ЇЕ! What is the expression which should be added to 2 X 3 X? 510 get6+ Xx? 


[9| What is the expression which should be subtracted from 2 X —3 y +6 z- lto get 
7 5z-4y+3x-21? 


What is the expression which should be added to 3 à? - 5 ab +2 b? to get zero ? 


If the sum of two algebraic expressions is 5 X — 7 y + 9 and if one of the two expressions 
© 
is 2 y +3 X—4 » find the other expression. 


Subtract2b+5a from 6a- 7 b—2 » then find the numerical value of the result when 


a=2andb=1 «5» 


[E Add7 X-6y-z and y-3X-5 z » then subtract the result from 5 X +5 y -z 
6 


144 What is the decrease of 2a— 8 b - c than the sum of 3a—3b+cand2a-4b-8c? 
e 


[E Add the expressions 3 l-2 m +7 п »5m-4(-2nand2(-3n- m, 
е 


then subtract the result from 2 (—4 m 5n 


6| (4 By what expression is 3 X? — 5 + 2 X increased than the sum of 


KSN KL and 2X*-4-2X? 


0 Add3 X?42Xy-5 and -2Х2-3Ху-Х 
e 


» then find the numerical value of the result when X2—1 and y=2 «-3» 


 ҥх=а-2Ь+с sy=2at+3b-4candz=b-4atc, 
© 


find the expression X + y —z in terms of a » b and c 


i |» Geometric Application 


In the following figure, calculate the total surface area of the two solids together : 


b fe 


5 3 R 


First solid Second solid 


37 
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J For excellent pupils 


9 
i45 Жэ: zs | 
 ҥа+ь= 1 sb+c= 12486525 


» then find the value of : 


1ja+2b+c 
3 
|2|Ь «ар? 
In the opposite figure : 
o 
оо 
Write the algebraic expression that expresses AX-3 
МЕЕ 
the length of AB 5 
pł 
onim te 
7 A 


Multiplying and Dividing 5 
Algebraic Terms 


122 From the school book 


EXERCISE 


€ Remember @Understand — O Apply ə Problem Solving 


[1) Multiply : 
ә 


11065 X) x (3 y) 2 (-3а)х (7с) з(2Х)х(—3Х) 
[411-8 у? x C7 y*) 510 Xy) x (-3 х?) 6) (5x? y*x2Xxy? 
2102 5at?x 22^ b) 8 (X) x (X) x 2 X) 5 (5)x(-2a)x(4a) 
япавх(-За)х(-25) 1112 х7)х-3Хх2)х(-5Х9) 


aa(4x?yxCc2xy)xc3x? у?) 


B 1f the symbols represent non-zero integers , find the quotient of each of the following : 
E] 


1\ба-+2 2 12X+(-X) з:10с-2с 
2|-14Х2:7Х 8 -2548-(-5а2) Б] 24 с” + (— 24 с) 
7]Г[Ц9Хх°?у*+6 x3 y 8) [1] —32 à? b®+(—4 à? b?) 


81118 тїп = (4 тп2) | [П0—18 Х7 уб 25+ (—6 Хх y! 23) 


3 2 
11203 21242521 a9 Е 185 8, вав. 
3 2 T == 2 10 
3 1 2486 21ҺК? Е 3.1.2 
14 ӨхэЭх(6х ) 5] m Ut 514 т хорт x (-7 m) 


39 


2 
= 2 © Remember Understand — O Apply ə Problem Solving 


(4 | Choose the correct answer from the given ones : 


° (11 2Х)х(5 Ху----“-- 
(a) 10 Х (7x ORE (d) 10 x? 
9 [2]2 Xy + zero s 
(а) 2 Ху (b) Xy (c) zero (d) meaningless. 
© [3 (33a bxSa b? x2a = een 
(a) 60 a!! p? (b) 30 а!0 b? (c) 15 al? p? (d) 30 à? р” 
е [41-6 Х3у+2 Ху= e 
(a) - 3 x? (b -3x?y (c) -3x^y? (d)-3 x? 
© € LL] If2 b is the edge length of a cube then its volume is +- 
(a) 4 b? (b) 2 5? (с) 4 b? (d) 8 b? 
© 6 If the area of a rectangle is 24 X? and its length is 8 X? » then its width is =- 
(a) 3 x5 (зх (c)3 x? (d) 
© 7 The volume of the opposite cuboid equals -+ a x s 
ap mer a 
(c) 5 X^ (d)6 X^ эх 2 
&в [LL] If the price of 4 shirts is X pounds › then the price of 40 shirts of the same kind 
equals +++ pounds. 
(a) 10 X ož 922 2 
% 9 LL] You drove 200 km. іп 3 hours. Which expression represents your average speed if 
"d" represents distance and “t” represents time ? 
(a)dt ъ= (с) $i (d)d t 
[5 | Complete the following if the symbols represent non-zero integers : 
а 13 
їз elyt- ids Bj(6X^u2 535—259 
IOR KIKI SKE 0 A) (Sata) pecs = zero 
581. аан, =27 (3 тол +7а=-5а? 
FY LS X^ y* essa =3 Xy? B] (OX? y= 16 xt y* 


40 


8 


4 


[3 (1 Complete : 
[2] 


If3axn= 12 af ,then n == 


36 a? b? = 12 ab? х eo 2)9 ar =F aX ven 


[8-4 


5136 a8 b? =6ab? x3 afb x --..----.. 


Exercise 9 


са =2сф х — 


842x^y 23X?yx2Xyx 


|7 Х = zero » у # zero and n is a positive number › simplify : 


27 
1 


with edge length X cm. for each one. 


“зу 


» Geometric Applications 


B A cuboid of dimensions X cm. » 2 X cm. and 4 X cm. was melted to make small cubes 


-24x5"*! y" 
36 х?" у" 


20-44 
y 


2n+3 


«8» 


the maximum number of the resulted small cubes. 


Find 


4 


О £3 Calculate the perimeter and the area of each figure : 
° : 


2 


зх 


3ab 
tad 


10} 111 Calculate the sum of the total surface areas of the two solids : 
e 


зу 
y 
2X x 
3a 
Second solid 


a 
First solid 


For excellent pupils 
LJ 


a 111 Three tennis balls fit into a cuboid box where the balls touch all faces of the box. 
°P Calculate the ratio between the volume of the three balls and the volume of the box. 


(Given that : the volume of the sphere = 4 Tr’, 0 = 3.14) 


куч 


11 Calculate the total surface area and the volume 


of the opposite solid. 


3X 


NENK 


VAS Aot - ou oket) yalsdl 41 


From the school book 
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| Find the following products : 


1\а(а+1) 2 а (а—2) 313Х(7у-42) 
4 -—3(y +3) 5 -2с(7-3с) | в)2х(3х?°+4у7) 
7-5Х(2Х+у-32) | (83xyQ x?-sx?y-a4y) 


aCA lm? (P-3m (-4m)) | so (4 x^ ex? -oxy-3 y) 


Complete the following : 


- ^ | 
2y*-y-5 8) axy+3x2=5 
| x2y 2. 
| x(-y) 
3 -SX+4y-Xy 3 -2 Х+у 
х4Ху БОЛ 
AE 4х?у ES Mm 
г23Х(---- +5y)=6X74 чөй 
"eed б ызына —Sy)=8x3- | PS Xess 24Xy)s15X? y Sue 
5|-2а5(---- +2 а2 b)2-6a b = 
Bl2X(3 Xem y mutig zd0x 
эа аб rena EEEN +8ab? 
BR Eos (3 X-y)26X^4 ЖОО 


42 


Exercise 10 


84 y (vs ет) = 20 y +8 Xy 
2 2 9 
WMabc( LIATI TIA ea ds ЭШҮҮ yea be+ab c-abc 
2 dy 2 
113 X y (eem meten eSX SOX у= унны 
2 55 (Goce 43mn)=l0m n 6m n 


E Put in the simplest form : 
E] 


1 3a(a—b)+4a(2a+b) 23a(4a—2)-4a(3 a—-2) 


3/За(фа-1) -2а(443)-54(24-1) | 42 Х(Х+у)-у(2Х-у)+26(у2-Х?) 

Е Simplify : 2 а (3a— 1) + За (a + 2) »then find the value of the result when a= 1 «13» 
9 

6 | Simplify : 2 a (3 a + b) — 3 b (a + b) » then find the value of the result when a =b = 1 «2» 
E) 


Simplify : X (2 X— y) - 2 y (X — y)» then find the numerical value of the result 
9 


when X = 2 and y 2-1 «16» 


E Find the sum of: 2 X(3 Х-2) »у(Х+у) and Х2-у?, 


then find the value of the result if X 2 —2 and y 2-1 «22» 
EJ (A simpiify:3( -2»0- (x?-5x 4342 x (x43, 
E] 

then find the numerical value of the expression when X 2 - 2 «-6» 


M Simplify : a b (3 a—2 b) -2a (a b-b?) +b (4a b-a?) 5 
ә 


then find the numerical value of the result when a = 1 and = — 3 « 36 » 


Ш Simplify : 2 X [X-2 (y - 20] -3 y [y - 2 (X - y)] » 


then find the numerical value of the result when X2 y 21 «=|» 


Й 0 ға+зь-7,с=3 
© 


» find the numerical value of the expression : a + 3 (b + c) «16» 


b Geometric Applications 


B An equilateral triangle is of side length (22 X — 3 y + 5 z) cm. Find its perimeter. 


Ш The dimensions of a rectangle are (2 a + b) cm. and (4 a—2 b) ст. Find its perimeter. 


43 
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ЇЕ Find the algebraic expression which expresses the area of the coloured part in each of 
© 


the following : 
Е 2 Е 2 


2X+8 


х 
em 


X 
ва [< по 28) 4 
х 4 F 
х X+8 X| 


9) For excellent pupils 


0 The width of a rectangle is X cm. and its length exceeds twice its width by 3 cm. 


eo 
Find its area in terms of X 


A cuboid of a square base of side length 3 X cm. If its height is (2 X? £3) cm. » 


өө 
find its volume in terms of X 


44 


ш 
22 
e 
сс 
х 
ш 


€ Remember @Understand © Apply ə Problem Solving 


| — 


Write the missing terms in each of the following products : 


T 1 X-3)(X42)2 +5Х+6 
2 (X«2)(X-5)2 X? e -10 
3] (y —4) (у+ 5) = + demens 
4|(a-3) (a- 7) =а2-.......... E" 
5)(2X-5)(X* 7) 2 T — 95; 
sSj(4X-3y)2X45y)28X?-4 -15y? 


А Find by inspection the product of each of the following : 
5 


310€ 9 2) (3-4) 2 (у-5)(у+2) 

з (5т-2)(бт+1) 4 Ц1(4Х41)(2Х-3) 

5/ ба-55)(2а-75) [E] (2 X-y) (3 X+4y) 

7 (b^ - 4) (b° + 2) 8 (3m? +8) (2 m?-3) 

э (Х-у)(7у-Х) | 10 (3 a-6b)(Fa44b) 
В Find by inspection the expansion of each of the following : 

ШОО 2\(2y +3) | з)Ш(4т-7)° 

[41 E хуу s E (x-3 y* Biel ay 

7 (-4а-7)? 81 (2x+3y)? si(ax?- y?)’ 


45 


эд 
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ES Find by inspection the product of each of the following : 
1 (a4 3) (a— 3) 2/11] (4m- 7) (dm * 7) 
3C (6X-2y)(6 X42 y) 4 (a? +9) (a? -9) 
5 11010 +9) (12 т-9) e (3х2-5у2)(3 Х2+5у?) 
7 (Um 6n) (( т бп) s (x-ly(ix-iy 
8(2Х-3у)/(3у-2Х) 10 (у —3) (у + 3) (у^ +9) 


11 1 (Х—-2у)(Х +2 у) (X72 +4 у?) 


5 | Find the following products : 
€ 


31 CE 3) C + X 1) 21 1(Х-1)(Х2-Х-1) 

з (21 (0у+1) (у+у+5) а(2Х+3)(4Х?-6Х+7) 

s Qx-yQx?-3xy«y) в (aà—3b)) 3a* 2a? b? +5 b^) 
7 (2а+а2- 5) (242-1) 8 Q (442043 a7) (2-a) 

a (X44 (3x42) a0 (3 X+2yy 


[3] Choose the correct answer from the given ones : 


> 1 The middle term in the expansion of (3 X — П) 


| ix (b)-6x ()6x (d) 6 x? 
> 2 The middle term in the expansion of (2 a+ 3 БУ? is eem 

(а) 12ab (b) -12ab (c) 6ab (d)-6ab 
- 3 The coefficient of a b in the expansion of (4 a – 5 by 18 ee 

(a) 40 (b) 20 (c) — 20 (d) — 40 
^ 4 If X2- I sthen the numerical value of the expression (X + 1)” 16 snae 

(a) zero (b) | (с)2 (d) 3 
$ в Х= + , then (X-2) (X+ 2) = 

(а) 4-2 ( (4) -2 (o(2y -4 0 (4) «4 
^ 6 fX-y=3andX+y=5 s then X?-y? = ыы 
| (a) 2 (b)-2 (c) 8 (d) 15 
© 7 E X? = 10 and y! 27 s then (X + y) (X- y) =" 

(a) 70 (b) 17 (c) 3 (d) -3 
® |s If (X + y = 26 and X? + y? = 20 s then Xy = eere 

(a)3 (5) 6 (c) 9 (d) 12 
©з I£X?216,y? 29 and Xy = 12 s then (X- y = 

(a) 49 (b) 165 (c) - 1 (d) | 


wIfX+y=7 ythen Х2+2 Ху+у?= згаданае 


Exercise 11 


(a) 7 (b) 14 (c) 49 (d) 28 
11| (Qf (2 X+ y} =4X? +k Ху ty? s then k = 
(a) 2 (b) 4 (с) 8 (4) 6 
a2) QJ F (X 23) (X 3) X? +k s then k= =-=- 
(a) 9 (b) 6 (c) - 9 (4)-6 
431 (5-3) (X 5) Sk - X? y then 2 
(a) - 25 (b) 5 (c) 10 (d) 25 
ла Q E (X-y) Qx«y22x?«kxy-y? ,ћепк= 
(а) —1 (b) 1 (с) 3 (4) 4 
15 Which of the following is equivalent to (a + by ? 
уг 0 (b) a? + bÅ 
(arab be @фа?+аь+ BÈ 
16| (a + b? — (a - b = -----..... 
(a)-4ab (b) 4ab (с) 2а? (9) zero 
Complete the following : 
31 (2 X dy sen -4Х-1 
81(Х--7)(Х-7)-Х2--өсөн 
ЗД (X-5 (е) = x?-25 
Я1(3:24:р ангаа У ахан -y)=9X?-y? 
БД (Xa- 5) (KA sr Яа ХЭ genius +15 
Б| (48:51:45 Уннан» анна +16 
POXAS GK dae Je sis ХЭРЭ +10 
В] (AXA нөөөө Jess „Бу ЭЛ Boma: —5 
AAEE КОО —55j2B8 eee — 15b? 
a9] (e Soy Оф eum ye X Таши 
PA уан ЗЫ S sess = DA abd sees 
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ЭЭ 
2 2 © Remember % Undersiand — O Apply өв Problem Solving 


ЇЕ! Reduce to the simplest form : 
Ф 


1 (X-3-9 2 2a(5a+4b)(5a—4b) 

з [113 (m- 5) (m+ 2) a (Х-2)(Х42)-Х(Х-1) 

5 (2X+3)(2X-3)-2(2X7+1) 6| (2X+3)° +(X-2)(X+5) 

7| (X4 1? -X(X«2) 8)(x-2y -(x?- 
8(2Х-у)(2Х-у)-(Х-2у) 10 2 a (3 a + b) + (a — b)? 

ГД (5 х-2у)?—(5 Х+2у)7 33 Д (7ху-35)?-(5Ху-х)* 


13: 2(3Х-5)(2Х-41)-3(4Х-1)(Х-7) 


a Multiply, {бєй find the —" value of the expression when Х=1 айй у=-2: 


1: (Х-5у)(Х--5у) 2| (3Х+у) (Х+3 у) 
31 (x +4) (3 X+2) a (2у+7) (3у+4) 
s [00+ 25у) (Х-2у)| в (2Х-уу 


Reduce to the simplest form : 
e 


(2 X—5) (2 X & 5) + 25 » then find the numerical value of the result when X = 2 «16» 


Reduce : (X— y)? +2 X y «then find the numerical уйе of the = when X=-1 »y=2 « 


Reduce : (2 X — 2)? (X —2) (X +2) » then find the numerical value of the result when 
© 
Хэ-1 «13» 


ЇЕ Reduce to the simplest form : (X + 2) (X + 5) — X (6 — X ) » then find the numerical value 


of the result when X=- 1 uM a 


Sübtraci : (Х- Em from (2 xa 1) (Х + 9) 


find the value of the expression a b — c? , when X = zero «—17» 


[га=4х-3,Ь=2Х+1апдс=3Х-2› 
@ 


find the value of the expression 2 a? —3 b? + bc in terms of X 
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Exercise 11 


D Applications on multiplying the algebraic expressions 


Find the area of the coloured part in each of the following figures : 
© 


[1] H QX«3Y)cm. —]1 2 


2(Х-У)ст 


п 
I—(X*y)em —4 (X*5)cm. 


0 LO Write an expression for the perimeter and area of each coloured region : 
. 


11 n ә БО Х+у) HOCH) 3 Т 
Ej Х-2У + 
Х | < 
B Ч Ї 2X-y 
х + > 
му х 5 
1 T 
3X*5 -у 
ЇЕ Use the multiplication by inspection to find the following easily : 
* 
+ (01? 2 (1047 з (99 
а 64x 56 8:98 x 102 6] 19x21 
71111 201 х 199 3) (13 (49)? 8! tu (41)? 
$ H 
^9) For excellent pupils 
э 
E) (2 1£2-y? 28-12y «6y? -y па: (2-у)* 
E 
| 
Я If (X 4-8) (X + 2) = 100 
5 
» find the value of : (X + 4) (X + 6) « 108» 


Р A square whose side length is (2 X + 5) cm. Find its area in terms of X 
"* If two opposite sides of it increases by (X — 1) cm. and the two other sides decreases by 
the same value ; find in terms of X the area of the resulting rectangle. 


Моо fe Mai - et әз) walsdl 49 


Interactive test 


Dividing an Algebraic 
Expression by a Monomial E 


112 From the school book 


[9] ө» Problem Solving 


If the symbols in the following expressions represent integers not equal to zero » find 


the quotient in each case : 


5a-10 by 5 12Х+15у by -3 

4a°+6a by 2a 24 Х7-18 x? by -6x? 
12a°b+20ab? by 4ab 16a) b?-24a^b? by 4a?b 
42X5-12x?-24X by 6X 3a°b-6ab°+12ab by -3ab 
22 b -4a b + ба 2 by 25742 


If the symbols represent non-zero integers » find the quotient of each of the following : 


ту 26X?4 14 x^ да, 18 ті +32 m? 
oy; а 2 
“ IX -2m 
HA 4896 = 2 = ETT 2 
cy 4828-80x* p 9C mt- 18 tm? 
8x7 3 (шд 
co 32 X? -48 Х?+72 X" 15 Х?у2+6 Ху2-3 Ху 
аа -8x3 -9Ху 
5(°т?п—20т?п?—15тпЎ 18 X* y? -42 x5 y* « 30 x6 y^ 
zn -6xiy 


Exercise 12 


Choose the correct answer from those given : 
© OE C7 +X) х= (Х #0) 
(a) zero (b) Х (c)2X+4+1 (d) X+1 


$ 2 (15а+5) +5 See 


(a) За (b) 10a (c)3 at] (d)4a 
e 3 (4a°-2a)+(-2a)= РЕС (а 0) 

(8)-22 (b)—2a7 +1 (с)2а2+1 (d)-1 
9 (41 1(15 x^-520)- 5x? 2 (X x0) 

а)зх?+х (b 5Х2-1 (3 X41 (d)4 x^ 
$ 8 (I0X^-15 Х2у) +5 Xo se (X 0) 

(92X-3y (b)2X-3Xy ()2Х-3у ()2Х-3 
(3 в1(3 Х2у- ҮГ )-3Ху-Х-2у (Xy#0) 

хааг (96 ху? (с) 6 y? (4)-6 ху? 
& 71 (6Х2у-КХу)-6Х-Ху”-12ууас(Ха0)»Шеп|К| 3 ===- 

(a) - 72 (5)-2 (c)2 (d) 72 


El Complete the following : 


15п?—-9т°*п? _ 15 пі сеш _ 


10) Га ЕА IS ala СА ана лдаа TEE 
T -3n 28m 3m 
21 0) (4а2+2а) -2а---- 
Ax?!y-2xy? 
ураа араа ЕУ, ОР aia vo Moi 
-2Xy +2X-y +2X-y 
p qn X5 - y +24 х?! [6X7 xus... dues 
414 = + 
= 8x?y ху — sx?y 8Х?у 
— сс dicus 
8](12a? b^ 32? b*y s vanes. SA AM 
€ —-6ab^412 
gi -6ab*12ab | pope 
$a 4 
yup 3-9*Y xl yt, then] k |l жез» 
-4Xy 
-4 X? 4 20 X? 
B == fe оз. 
If X=—1 > then | Mae | 


s Jf4——23b-32-2 ,a4+b=3 ,thena? - b? = s: 
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Es 
= 2 € Remember @Undersiand — O Apply ə Problem Solving 


В Multiply : 4 х? by (3 x3 y? -6 X? у?) » then divide the result by 12 X4 y? 
© 


g Add the quotient of : QO!y-3xy«2x?y-4Axy) by -Xy 


to the expression 2 X y - 5 х?+3 у? 


Divide : (12 у 8 y?) by 4y › ћеп find the absolute value of the result when y = i «Т» 
© 


ü Divide: (12X? y? -Ax? y?) by 4х2у?, 


then find the numerical value of the result when X = | and y = – 1 «4» 


©) Divide: (16 х? +8 х- 12 X?) by 4X. then add the result to 3 X — X247 ; 
3 


and find the numerical value of the result when X = | «12» 


» Geometric Applications 


11) The area of a rectangle is (24 X? + 18 X? + 42 X) cm? and its width is 6 X cm. 
© 


Find the length of the rectangle in terms of X 
| 


Ш The area of a rectangle is (8 а* b? + 12 a? bt — 8 à? b?) ст.2 and its length is (4 a^ b?) cm. 
E 


Find its width ifa = 1 and b = 2 «14 em. » 


[A The area of a triangle is (12 X? 4 9 X) cm? and the length of its base is 3 X cm. 
© 


Find the height of the triangle corresponding to this base. 


О, For excellent pupils 


[B The volume of a cuboid is (12 X? +8 X? y) em? and its base is a square of side length 


2 X em. Find its height when X = | and y = 2 «7T em.» 


In the opposite figure : 


ABCD and MNEF are two rectangles. D Sem. F M Sem А 
Use the given data on the figure to find 


the length of FE given that the area of the 


4X yem: 


coloured part is (3 x? у? +35 Ху) cm? 


Dividing an Algebraic m 
Expression by Another Опе inex 


ractive test 
ta 1 From the school book 


де Problem Solving 


E] Find the quotient of dividing each of the following expressions , given the divisor in 
each 40: 


Ш х?2+5х+6 by x«2 y*-9y+20 by y-4 
А: ay Же] L[12x?-13 X415 by Х-5 
3Х2-2Х-8 by 3x-4 Xx*-6-X by X42 
14-17X-6X? by 74+2X 8X?-6xy-9y? by 4Х-3у 
4х2-16 Ху+16у? by 2Х-4у Х2-1 by X41 


l6y?-4x? by 4y-2x 


B Find the quotient of dividing each of the following expressions , given the divisor in 
each #0: 


XO SCT NED by X*433X-«1 
6X^47X^—18X5. by IK 49641 
2Х7-43Х-9Х2-20 by x?-4-7x 
113,Х23:х9-3-3 Бу x?-1 
8Х7-20Х2-10-4Х by 4Х2-2 
CO x*-3x?42 by x?41 

ХЭ we Ki 

Sx d by AX 42074 
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H 
hi 
a 
1 
€ 
a 
e 
п 
5 
5 


e 


р” 
© 2 € Remember @Uncdersiand © Apply а Problem Solving 


Find the quotient of dividing each of the following expressions: given the divisor in 


each z 0 : 

UX 5X?47X42 by X42 2|Х7-Х72-9Х-12 by X-A 

NOX =F X= 14 KF 12 by 2X=3 49X+6X7+10-5X? by 243X 
5115-7Х2-3Х-4Х7 by 5-4X BICI) 3x7-4x+41 by x-1 

7) fy Х?-27 by Х-3 8 27a?-8 by 3a-2 


81111 x*a49-18 x? by 2x-74 X? | no(I137Xx?-4-9x^ by 3x?-245x 


Find the quotient of dividing each of the following expressions: given the divisor in 
each #0: 

1,13Xy £6 (X? y?) by 2X43 y 

2/a^-16ab?-6a?b?— I15b* by a?-2ab- 5b? 
If X+ 3 is one factor of 2 X? 4 3 X — 9 5 find the other factor. 


If X? 4 3 X +3 is one of the factors of X? — X? — 9 Х 12 , find the other factor. 


Find the sum of 3 X?—5 X? 47 X 1 and 3X^- X47 
then divide the result by 3 X + 2 
Find the quotient of dividing 2 X? - Х2-2 X4 6 by 2 X43; 


then find the numerical value of the quotient when X = 1 «1» 


Find the value of m that makes the expression 2 X? — 7 X + m divisible by Х-2 «6» 


LLI Find the value of k that makes the expression X? — 3 X? — 25 X +k divisible by 
ХЭ. Oa «—21» 


^ 


12) 
5 


| || Find the value of k that makes the expression 6 X? — 13 X? — 13 X +k divisible by 
3x-5 « 30 » 


What is the expression that if multiplyed by X^ x32 


the result will be X^ 4 2 X^43 X42? 


» Geometric Applications 


: 2 
» calculate its length (X > 3) 


Ехегсїзе 13 


ЇЕ C If the area of a rectangle is (15 X? 11 X — 14) em? and its width is (3 Х-2) cm. 
[7] 


po 


ЇЙ (1 If the area of a rectangle is (2 X? 4 7 X — 15) square units and its length is (X + 5) 
9 


length units» then find its width and calculate its perimeter when X = 3 «3522» 
For excellent pupils 
Find the value of k that makes the expression X? — k X + 12 divisible by X— 4 «7» 


Find the number that if added to the expression 6 X? — 11 Х— 17 5 the result will become 


divisible by 2 X—5 


«7» 


а 
-El 


ABC is a triangle » if its area is (6 X^ +7 X+ 2) cm? and the length of BC 
8 g 


equals (2 X + 1) cm. » find the corresponding height to the side BC 
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EXERCISE 


Factorization by Identifying 255 
the (H.C.F.) 


Interactive test 


122 From the school book 


€ Remember ® Understand OApply sə Problem Solving 


п Factorize each of the following by identifying the Н.С.Е.: 
154455 213 X-3y (81 5 y - 10 (31д18у”-4х2 
5 7Xy+7Tyz 5545-15рс (71 13 х2-6Х 81 QO 35a + 10 a? 
a]6a°-4a?b? | 10 {492-73 | 1135 Х3у+5 Ху? | [1215 a? b- 5a? b? 
А Factorize each of the following by identifying the H.C.F. : 


1 305a-5bs5c 2)6a+8b+10c 
33x?412x-6 а Ва? да+ ба 
52 х?у+6Ху?-2у (611129 тїп -6 n? i? + 12 m? п“ 
7E] -2x^«-4x?-6x42x? 18132 Х7у”-16Хх2у”-8Ху 


з 118 а2ъс- баъс+ 30 аъ с2 24 ab? c? 
10 11 15 a? b^ + ба? b? -3 a? b? 


E Factorize each of the following by identifying the H.C.F. : 
е 


(^| LLI 3 X (a - b) - 7 (a+b) 2 а(а+3) + (а+ 3) 
(31 1 (x44) х2+(х+ 4) y? а 14а (X4 y) - 21 b (X * y) 
5:62 (x-1)-8a(X- 1) (8112 X2 (x 1) - 8 Xy (X4 1) 


17 24a? b? (a- 2) -36 à? b? (2-а) 

81 (13 Х2(Х-7)-2Х(Х-7)-5(Х-7) 

8 42 (2 Х+у) -3т(2 Х+у)-7(2Х+у) 
10 16 a? b? (а+ + 2) 8 а2Ъ (a - b 4 2) 
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Exercise 14 


(4 | Find the result by identifying the H.C.F. : 
s 


1.48 x 45 +48 x 55 2|52 x 43 – 52 x33 

31027 x123+7x35-7x18 а (1) 15 x17+15x13-15x30 
(8112х5-12х4-12 635-14х35-5х35 

7A xs 3B в (58) + 58 х 42 

a (256) – 256 х 156 10 6 x (152 + 18x 15-8 x 15 
11:21 5 x (48 +7 x 48 + 53 х 48 72 (31 +31 x 23-31 x 54 

13 (51 x 17+ 51 x 33) + (49 x 21 + 49 x 29) ла (49)? + 49 + (50)? + 50 


E Complete the following : 


a №7 Х-7у= 21, ћепХ-у= --------- 


5120 х2 + -3X--5x( p ТАС ЕЧ )sQXz 0) 


11 X+y=5 »thenX(X+y)+y (X+y) sere 


WT +72 $84.82 = х8 


[3I Choose the correct answer from those given : 
9 (13X-9X?2 


(a) 12 X (b) -6 X (c) -6 x? ()3Х(1-3Х) 
,(21Ц17Хх2-14у -7(--- ) 

(a) Х2+у> (b) Х2-2 y? (07 X? +y? (d) X+2y 
è (3114 х2у2-2 Ху +4Х?у=----- (2Ху-у+2 х) 

(а) 4 Ху (2Xy (c)2X (@2у 


^ а QO The factorization of 6 X? y - 4 X by identifying ће Н.С.Е. is =-=- 
(9)3Xy(X*y  (D2XyGy-2 (92xyGx-2) (d2xQGxy-2 
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= 
= 2 © Remember @Understan¢ — O Apply ə Problem Solving 


$ |5] (75) 4 75 x25 ш----- 
ч (57350 (с) 7500 (4) 75000 


^ 6 The highest common factor of the expression 12 X? of RF i essa 


(a) 2 x? y? (b) 4 X? у? (c) 4 x? y* (d) 12 x3 y* 
è 7 IfX-y=4andX+y=10 then X(X—-y) e y (X-y) Se 
(a)4 (b) 6 (c) 14 (d) 40 
è в If2a*b-ab=ab(2a+k) sthen|k|o з 
(a) zero (b) 1 (c) -1 (d) 2 
If2a+b =3 » find using the factorizing by identifying the H.C.F. the numerical value of 
? the expression 2 a (2 a + b) + b (2 a + b) «9» 


В 1f ac 2 —3 ; find using the factorizing by identifying the H.C.F. the absolute value 

© 

of the expression 2 a (a+c)+2c¢(a+c) « 18» 
О I£ X y 23and b - a = 4 › find the numerical value of the expression 

© 

a(X+y)-b(X+y) ¢=126 
110] Use the factorization by identifying the Н.С.Е. to find the value of the following easily : 
° 


пу O97 -2 x 19 + 19 5 5х(0°+11х9-9 4 BR Ex E— Se Gor" | 


Mf 7 4s -2x (362 


Ш r3 a? b? is one of the factors of the expression : 12 a? b? c — 6 b? а2 с? + 9 a? b? 
Г] 


» find the other factor. 


р Geometric Application 


[A In the opposite figure : 
Ф 


Write in two different ways the algebraic expression 


2am. 


which expresses the area of the whole figure. 


t) . 
“ЛИТ: excellent pupils 
е 


Sabem. 6bcem. 4 бст. 


| 
Ї | гь=8 » find the value of: b (X— 1) -b(c-2 X) - b (c— X) «—8» 
E 
E ir2x+3y=2andm(4xX+6y)+2n(2X+3 y)=16 » find the value of m+n «4» 
% 


[ Ifabc=12anda+b+c=8 » find the numerical value of the expression 
© 


а“Бс+аЬ?с+аһЬс?—-аЬс «84» 
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On Unit Two 


Миг 


Identifying algebraic expressions. 

Performing mathematical operations on algebraic expressions. 
Multiplying an algebraic term by an algebraic expression. 
Using algebra in solving life problems. 


Associating algebra with history. 


Do a research project on the following topic : 


Discuss the following points using available resources : 


(D Mention some sorts of sports that Ancient Egyptians practiced for 


thousands of years in the ancient pharaonic civilization. 


02) If you run around a rectangular playground which is (Х) metres long and 


(y) metres wide for five successive days, one time on the first day, twice 
on the second, and three times on the third and so on until the fifth day : 
- Ina table, record the algebraic expressions that show the distance 
covered on each day and then write one algebraic expression that 
shows the distance covered over the five days. 
- Supposing that the length of the playground was 40 metres and its 
width was 20 metres, find the distance covered in metres every day 
, and then the distance covered over the five days. 


The arithmetic mean. 
16. The median. 
Í -The mode. 


© Activities from the school book. 


Scan the 
QR code 
to solve an 
interactive 
test on each 
lesson 


th |. 


LE" | | : мєн 
& | 4 
£c | ‹ 


From the school book 


=a 


€ Remember @ Understand Ө Apply b Problem Solving 


Find the arithmetic mean for each set of the following : 


4,6 | 3,5 

31354 25456 
12355 1:52:53 58.45 
16,10 Fol 


35 550 460 555 


If the heights of 5 students in grade 1*' prep. in cm. are 124 » 130 » 122 » 126 and 128 


o 
» calculate the arithmetic mean of the heights of these students. 
If the marks of Sherif in 3 consecutive months in maths tests are as the following : 
e 
89 591 and 96 » calculate the mean of the monthly marks for this student. 
4 If the temperature degrees for a week in one of the cities in December are : 
e 


25° 927° ,31? , 23° 522° ,22? and 18? 


» calculate the arithmetic mean of these degrees. 


If the number of goals registered by Al Zamalek in 6 matches are 3 »2 » zero »6 » 1 and 6 


» calculate the arithmetic mean of the number of goals. 
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= 
= 3 @Remember Understand © Арріу sə Problem Solving 


6| LL] If the numbers of studying hours for one of the students during 5 consecutive 
? days are as the following : 


| Тһе дау Saturday | Sunday | Monday | Tuesday Wednesday | 


Number of 
studying hours 


3 24. 
202 


[27] 


-э|- 


ЛЕВ 


Find the mean of the daily number of studying hours. 


Complete the following : 
^ .5 LL] The arithmetic mean of the values 18 535 524 ,615.......... 
„г The arithmetic mean of the values2—a 3431 5553 +аіѕ.......... 
» 3 The arithmetic mean of the values X + y »9—y »— Xis ......... 


^ а [LL] If the arithmetic mean of the numbers 3 55 » X is 4 » then X = --------- 


B Choose the correct answer from the given ones : 


^ 3 The arithmetic mean of the values X Х-у »y- Xis .......... 


(a) Xy 5 i 22 
> 2 Ifthe arithmetic mean of the numbers 9 4 »5 » Xis5 »then X 2 =-= 
(а) 2 (b) 3 (c) 4 (d) 5 
^ з Ifthe arithmetic mean of the values 3 54.58 5a5a+4+2is 15 s then a = e=] 
(a) 29 (b) 58 (c) 75 (d) 17 
a A Tf the arithmetic mean of the values X— 1 » X »X-4lis65then X= +--+ 
(a) 18 (b) 9 (c) 15 (d) 6 
© 5 If the arithmetic mean of the marks of 5 students is 20 marks » then the sum of their 
marks equals з marks. 
(a) 4 (b) 15 (c) 25 (d) 100 
^ .8 If the arithmetic mean of the ages of Hanan and Wesam is 7 years and the age of Hanan 
is 8 years » then the age of Wesam is .......... years. 
(a) 6 (b) 7 (c) 8 (d) 15 


© 7 If the arithmetic mean of the side lengths of a triangle is 8 cm. » then the perimeter 
of the triangle is ---------- 


(a) 8 cm. (b) 18 cm. (c) 24 cm. (d) 15 cm. 


^ 5 [LL] If the sum of five numbers is 30 5 then the arithmetic mean of these numbers is .......... 


Exercise 19 


О Find the rational number which lies at the middle of the distance between each of 
Ф 


the following two numbers : 


222 55345, 218 
1 3 '5 2 х, 22-15 3 15 52 
©} А 
For excellent pupils 


If the arithmetic mean of the marks of Youssif in three tests in a subject is 16 marks and 
23 


the arithmetic mean of the marks of the next two successive tests in the same subject is 


18 marks » what is the arithmetic mean of his marks in the 5 tests ? « 16.8 marks » 


Ш If the arithmetic mean of the marks of Magdi in 4 tests is 16 marks » what is the mark 


which Magdi should obtain in the 5" test to make the arithmetic mean of his marks in 


all tests 18 marks ? « 26 marks » 


The following table shows the distribution of marks of 30 students in an examination : 
© 


Ї Mark 6 | 9 | 12 | 15 | 17 юм 
| Number ofstudents | 4 7 8 5 6 | 30 | 


Find the arithmetic mean of these marks. « 12 marks » 
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EXERCISE 


The Median 


Interactive test 


111 From the school book 


© Remember @Understand © Apply ə Problem Solving 


е 8 


ЇЇ! Choose the correct answer from those given : 


^ 4 The median of the values 4 » 8 »3 is .......... 

(a) 3 (b) 4 (с)5 (4) 8 
^ 2 Тһе median of the values 6 55 59 ›815.......... 

(a) 5 (b) 6 (c) 7 @ 
è з QJ The median of the уајиеѕ 4 ›8 ›3 ›5 ,715.......... 

(а) 3 (b) 4 (с) 5 (d)7 
е а The median of the values 3 57525955511 15.......... 

(а) 5 (b) 6 (c)7 (d) 12 
* 5 The median of the marks 25 532 528 »40 550 558 »50 is.......... 

(a) 40 (b) 45 (c) 50 (d) 58 
= в The order of the median of the values 6 »2 55 5451 is 00... 

(a) 1 (b) 2 (c) 3 (4) 4 
© 7 C) If the order of the median for a set of ordered values is the fourth » then the 


number of these values equals .......... 

(a) 3 (b) 5 (c)7 (4)9 

CO If the order of the median for a set of ordered values is the fourth and the fifth 
» then the number of these values equals .......... 

(a) 4 (b) 5 (c) 8 (4) 9 


^ а [LL] If the median of the valuesa+35.a+2>5a+4is8 › ћепа= --------- 


(а) 2 (b) 3 (c)4 (d) 5 
^ 10 If the median of the valuesa— 1 sa+ 1 а-2 sa+2 за+4156 then a= ==- 
(a) 2 (b) 4 (c) 5 (d) 7 


Exercise 16 


Find the median of each set of the following : 
© 


1 Ц1-250»-15155 2 105-25-2585-12518 
rng. e a M PI AR 

307g?! 81:651015 35 

(512.3 53.2 528502529 $085 21504, 35,025 


The following table shows the weekly absence of one of studying classes : 
© 


| Day | Sunday | Monday | Tuesday | Wednesday | Thursday | 
| Number of | 6 | 7 10 | 8 | 6 | 
pupils 


Find the median of the number of absent pupils. 


ga The following table shows the number of daily studying hours of two friends in 
e 


15 preparatory in six days : 


Sally | 3 | 2 ЧЕЛЕК 
Вазта 4 3 6 | 2 | 45 | 3 


Find the median of the number of studying hours for each friend. 


5 The following table shows the heights of a group of 20 pupils in 17 preparatory in 
cm. Find the median height of these pupils. 


135 | 


пт) 


А T/S fe Nou - OW с>) yalsdl 


65 


- 
= 3 © Remember #% Understand — O Apply өв Problem Solving 


а LO The following table shows the marks of Gehad in maths tests in 6 months : 


f The month | Осїоһег 


November 


December | February 


March 


April | 


| The mark | 41 


| 


35 


47 37 


44 


48 


Find : 


1 The median of the previous marks. 


г The mean of the previous marks. 


9) For excellent pupils 


Complete each of the following : 
E 


1 If3 57 and 2 X are three values such that: 3 «2X « 7 


and the median of these values is 4 » then X = з 


2 If9 410 » 5 and X are four values such that: 5 < X «9 < 10 


and the median of these values is 8 5 then X = +--+ 


The Mode 


EXERCISE 


Interactive test 


122 From the school book 
т - 


€ Remember @Understand — O Apply «ә Problem Solving 


Complete each of the following : 


1 The mode of a set of data is .......... 


^ 2 The mode of the values 2 53 58 52 ,915.......... 
è з C] The mode of the values 14 » 11 »12 » 11 » 14 » 15 » 11 is .......... 
^ 4 The mode of the values 8 511 353834355345311 »4 is 000000 


о 5 LL] The mode of the colours red » yellow » red » white » black » red » white is the 


colour. 


о 6 The mode of the tools pen » ruler » pen » rubber » ruler » pen » rubber » rubber » pen 


э Def IS cs 


© 7 Ifthe mode of the values 4 sa »5 »3is3 , then a = ---------- 
ре р 
FoS 
^ з LL] Ifthe mode of the values 15 59 » X 159 , 15 159 , then X 2 ---------: 


© 8 Ifthe mode of the values > + is E ə then X = ---------: 


10 If the mode of the values a - 2 »a 1 ,а+3 »a 4 2equals 12 »thena = ++ 


Ba The following frequency table represents the marks of 40 pupils in an examination : 
o 


[ The mark 15 | 16 | 17 | 18 | 19 | 20 | 
[ Number of pupils (frequency) 4 5 8 12 | 7 4 | 


Find the mode mark. 
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The following frequency table shows the number of studying hours of 30 pupils in a week : 


| The number of studying hours 25 | 


N 


6 | 27 | 28 | 29 30 | 


| The number of pupils (frequency) | 3 | 5 12 6 3 1 | 


Find the mode number of studying hours. 


EJ The following frequency table shows the maximum temperature degrees registered in 
© 


some Arabic capitals in one day : 


| Temperature degree | 18 | 19 | 20 | 21 | 22: | 23 | 
| No. of capitals | 3 | 2 4 6 | 2 1 | 


Find the mode of temperature degrees. 


В Find the mean , the median and the mode for each of the following sets : 
e 


4255 585125135554 


2) 55451053535457545655 


9) For excellent pupils 
o 


П The following table shows the marks of pupils in a class in a mathematics 


r examination. (The full mark is 10 marks) 


Г Mark 
\ Frequency 


в | 9 | 10 | 
3 


E 


35 How many pupils did obtain a mark more than the mode mark ? «11» 


|2 | How many pupils did obtain a mark less than the mode mark ? «12» 


Activities 
on unit three from the school book 


Which of the following numbers is the arithmetic mean for the other numbers ? 


(a) 26 (b) 28 (c) 29 (d) 30 (e) 37 


ga If the mean of Karem's marks in five tests is 84 and the mean of his marks in the first 


three tests is 80 » then what is the mean of his marks in the last two tests ? 


Calculate the mean and the median of each set of the following sets of numbers : 


L11.1:3:2:$ 9:9 5c 2859510 
У РРР 29510511 
811:52:53 жин. »99 5 100 
4]13253 5. » 100 » 101 


5 052545658510 
81153 55.22. ‚99 


* Does each of the previous sets have a mode or not ? 
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A Research 


Project 
On Unit Three 


| Project aims : 


* Calculating the arithmetic mean of a set of values. 


* Finding the median of a set of values. 
* Finding the mode of a set of values. 


* Associating mathematics with science. 


* Appreciating the role of statistics in practical life. 


| Do a research project on the following topic : 


"Statisticans use measuring tools to measure central tendency like 
arithmetic mean, median and mode". 


Discuss the following points using available resources : 
0) Define the arithmetic mean, median and mode. 


02) Find out the average age in years of each mammal of the following : 


Lion — Horse — African elephant — Giraffe — Tiger — Rhinoceros — 
Chimpanzee — Bear — Camel — Donkey 


Then find the arithmetic mean, median and mode of these animals ages. 


3) Measure the heights of your mates in your class. Record these heights 
in a table which has the name and height of each one. Then find the 
arithmetic mean, median and mode of those heights. 


Ассатоиапуе oesle 5К1115 


EJ Complete the following : 

1 If half of a number is 30 » then i of this number equals -++--++ 

2 If XC€Z,-2«2X«2;thenthe S.S. = --------- 

з The smallest number whose prime factors are 2 » 5 and 7 is .......... 


4 Three consecutive natural numbers » the smallest is X — 1 » then their sum is .......... 


ai 


Two consecutive even numbers » the greater is X + 3 » then the smaller is .......... 


A number » if it is added to its double › the result is 12 5 then the number is .......... 


o 


ч 


If the ratio between the length and the width of a rectangle is 2 : | » then the ratio between 


its length and its perimeter is .......... 


с 


If 15% of a number equals 30 » then the number is .......... 


wo 


| There are 54 kg. of apple in two boxes. If the second box weighs 12 kg. more than the 


first » then the number of kilograms in each box is .......... 


10 The value of X which makes the two numbers X » X + 41 prime numbers is .......... 


11) If 4 , 2 , i , + > 3 ge » then the next term in this pattern is .......... » апа the term 
whose order is 50 is .......... 
181 $15253 5558 5 (in the same pattern) 


[2] Choose the correct answer from the given ones : 
1 The value of 3 in the number 0.1432 is .......... 


@ 5 (b) 35 (c) 


3 
100 (@ 


10000 
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2 Hany is taller than Gamal 8 cm. Hossam is shorter than Hany 12 cm. If the height of 
Gamal is 125 ст. » then the height of Hossam is .......... cm. 
(a) 105 (b) 113 (с) 121 (d) 129 
з А baker makes 8 cakes using 2 kg. of butter » 3 kg. of sugar and 4 kg. of flour. How 
many cakes of the same kind can he make if he has 14 kg. of butter» 15 kg. of sugar 
and 16 kg. of flour ? 
(a) 32 (b) 40 (c) 44 (d) 56 
E x 3 is the additive inverse of the rational number .......... where X # 3 
"S 48 КҮНЕ. -3 
@ хз GETE (037 x (037 X 
5 Half of 99+ AS secs 
L^ 3 ) 49-4 493. 
(a) 45: (0) 45 Л (c) 497 (d) 493 
& Which of the following is the closest to (11)? + (9)? ? 
(a) 20 + 20 (b) 20 4- 80 (c) 120 + 20 (d) 120 4- 80 
7 Ifk is a negative number » which of the following is positive ? 
(a) k? (b) к? (c)2k (CES 
8 Sound moves through air with velocity 330 metres each second approximately. 
An explosion sound takes 28 seconds to reach someone. 
Which of the following is the best estimation of the distance between this person and 
the explosion place ? 
(a) 12000 m. (b) 9000 m. (c) 8000 m. (d) 6000 m. 
8 Quarter of 4°° equals .......... 
(a) 45 (b) 4! (c) 49 (d) 2! 
10 The smallest fraction of the following is .......... 
4. 3 ) 5. 41. 
(а) 7 (5) 4 (c) 8 (4) 16 
11 Which of the following is the best estimation of the result авах ? 
(а) 0.6 (b) 3 (с) 6 (4) 60 
15 1 Lo ls Т 
12 The next number in the pattern 10007 1007 TO ^ B 
(a) 0 (b) 1 (с) 10 (4) 100 
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Unit 4 Geometry and Measurement. ..................... 74 


Accumulative Basic skills 
"TIMSS Problems" ЛИЗ 


4 | Geometry and 
Measurement 


ШШЩ Exercises of the unit: 


1. Geometric concepts -The relations between the angles. 
2. The relations between the angles "Follow". 

3. Congruence. 

4. Congruent triangles. 

5. Parallelism. 


6. Geometric constructions. 


@ А research project on unit four 


Scan the 
QR code 
to solve an 
interactive 
test on each 
lesson 


Geometric Concepts - The 


Relations between the Angles 
mr EE co 


EXERCISE 


€ Remember @ Understand © Appi Ф Problem Solving 


Е 
In the opposite figure : 

° 

A >B » C and D are points lying on one line » 
АР BE = {B} 
Complete each of the following by using 


Mention the type of the angle whose measure is as the following : 
° 


[1]57° 211179 
“8 909 4 200° 
(811809 s 434 
12 89° 60 8 179° 62 


Write the measure of the angle which complements each of the angles whose 
^ measures are as follows : 


(11609 (81459 
[3) £D] 37° 4) LL] 48? 
Smut в 90° 
(71259 60 810° 
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Write the measure of the angle which supplements each of the angles whose measures 
are as follows : 


Complete the following : 


ө--0--0--0--0--0--0- 


1 


m 


I5] 


13 


14 


15 


116 


17 


EB 10° 2 90° а 82° 81111 117° 
0924 6 0° 7 180° в 141° 60 


The angle is .......... 
The measure of the straight angle = ° and the measure of zero angle = +--+ 
The measure of the right angle = ===- 


The acute angle is the angle whose measure is less than .......... 9 and more than ... 


The two complementary angles are the two angles whose sum of measures is .......... 5 


The two supplementary angles are the two angles whose sum of measures is .......... 


The two adjacent angles formed by a straight line and a ray with a starting point on this 


straight line are ... 


If the two outer sides of two adjacent angles are perpendicular » then these two adjacent 


angles are .......... 


If the two outer sides of two adjacent angles are on the same straight line» then these 


two adjacent angles are .......... 


If the two adjacent angles are supplementary : then their outer sides are ... 

If m (Z A) = 50° » then m (reflex Z A) = +++ а 

If m (reflex Z X) = 237° » then m (4 X) = +> 7 

The measure of the angle which is equivalent to two right angles equals +--+» ° and it is 
ealled............ angle 

The angle whose measure is 50° complements an angle of measure .......... ° and 
supplements an angle of measure .......... id 

The angle whose measure is .......... ? complements the angle whose measure is 30° and 
supplements the angle whose measure is .......... id 

The angle whose measure is .......... ° complements the angle whose measure is .......... 
and supplements the angle whose measure is 150* 

The acute angle complements .......... angle and supplements .......... angle. 


Exercise 1 


18| Zero angle is complemented by .......... angle and is supplemented by .......... angle 
| 19 The right angle is complemented by .......... angle and is supplemented by .......... angle 
^ 20 The obtuse angle supplements .......... angle. 


Draw the angles whose measures are as follows showing the type of each of them : 


1] 115° г 80? з] 1959 41 245° [5] 180° 


1.1 For each of the following angles › write the closest measure from the following 
! 80° , 120° , 240° 
1 г 3 


(8| In the opposite figure : 
e -——+ —- — 
F GAB > FD 1 AB and m (4 CFE) = 90° 


Complete the following : 


4 FA UFC = — 


а ЕС U FB єн 
з 2 AFC supplements 4. 


4 2 DFC complements each of Z .......... 8802. эгшин 
Е. APB {Sis angle » and Z DFB is .......... angle 
6)m(Z DFE) =m (Z sis ) because each one of them complements Z .......... 


E In each of the following figures if BÁ 1 BC , find the measure of the required angle 
under each figure : 
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In each of the following figures; if C C AB , find the measure of the required angle 
' under each figure : 


In each of the following figures » state if СА and CB are on the same straight line or 
7 not апа why : 


Choose the correct answer from the given ones : 


e 1 Between any two distinct points we can draw .......... straight line passing through them. 
(a) zero (0) 1 (с)2 (4) 3 
$ (B]AB....... AB 
@Є € (c) C. (dg 
* 3 If m(Z А) + m(Z В) = 180? «then Z А апа Z B аге........... 
(a) equal in measure. (b) complementary. 
(c) supplementary. (d) adjacent. 


= 


Complete the following : 


- Exercise 1 


а If BA L BC , then m (4 ABC) = se 


(a) 40° (b) 90° (c) 180° (d) 360° 
5 If Z A supplements Z B » Z A supplements Z C , then Z B and Z Саге.......... 
(a) equal in measure. (b) complementary. 
(c) supplementary. (d) adjacent. 
& If m(Z X) = I5? , then the two angles whose measures are 2 m (Z X) »4 m (Z X) are .... 
(a) complementary. (b) supplementary. 
(c) equal in measure. (d) obtuse angles. 


ч 


If m(Z A) = (4 B) » Z А supplements Z B » then m (Z B) = + 


(a) 30° (b) 45° (c) 60° (d) 90* 
8 The angle of measure X ? complements an angle of measure ~- ы 

(a) 180° - X (b) 90° - X (c) 180° + X (d) 90° + X 
5 m(Z A) + m (reflex Z A) =the measure of ---------- 

(a) one right angle. (b) two right angles. 

(c) three right angles. (d) four right angles. 


10 If m (Z X) 22 m (Z Y) and Z Y is an obtuse angle» then Z X is .......... 


(a) acute. (b) right. (c) obtuse. (d) reflex. 


If m (Z A) = 30? , Z A complements Z B › then m (reflex Z B) = +++ z 


2 | The measure of each angle of two complementary and equal in measure angles 


S If Z A and Z B are two supplementary angles and m (Z A) 22 m (Z B) 

ə then m (4 B) = vee : 
4|llf m(Z X)- i m (Z Y) » m (Z X) = 30? , then the two angles X and Y are .......... 
5 If Z A complements Z B and m (Z A) = i т (4. B) »then m (4 B) = + 2 


8 If the ratio between the measures of two supplementary angles is 2: 7 


o 


» then the measure of the greater angle equals .......... 


7 Itm(ZA)- 1 


»thenm(Z А) - m(Z C) 2 о 


т (4 В)» т (4 С) = 4 m (Z. D) » Z B supplements / D 
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о в If Z A complements Z B and Z B supplements Z C » m (Z A) = 32? 
s then m (4 C) 2 eee ° 


^ 9 In the opposite figure : 


IC € AB > then X= зс 


© 10 In the opposite figure : 


IICCAB.DCAB 


ə then m (Z FDC) = + ° 
e = 
For excellent pupils 


o 
In the opposite figure : 

If C C AB » m (4 DCE) = 85 » 
m(Z ACD):m(Z ECB) =2:3 


»find: 1 т (4 ACE) 
2 м (4 DCB) 


In the opposite figure : 
m (Z DCB) = 60° р 
and m (Z ACB): m (Z BCD): т (4 DCE) 22:3:4 667% В 


Are СА and СЕ on the same straight line or not ? Why ? E C ^ 


Now at 
all bookstores 


For all educational stages 


The Relations between 
the Angles (Follow) 


Interactive test 
| 122 From the school book 


€ Remember @ Understand Ө Apply 7, Problem Solving 


El in each of the following figures s find the measure of the required angle under each figure : 
e 


/ 


m (4 GEB) = 
sJ 


Vo Aot -o oksad) g1 


Ка 
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Complete the following : 


е 1 Iftwo straight lines intersect » then each two vertically opposite angles are .......... 
ө 2 The sum of the measures of the accumulative angles at a point equals .......... Ч 
© 

^ 3 In the opposite figure : - 

If AB N CD = {M} s then X = з 9 22:72: А 

р 

^ 4 In the opposite figure : 

If MB LMA 

and MC bisects the reflexed angle AMB 

s then m (Z AMC) = + е 
^ 5 If BD bisects Z ABC and m (4 ABD) = 35° 5 then m (4 ABC) = ++: 5 
^ .8 In the opposite figure : 


82 


Choose the correct answer from the given ones : 


Exercise 2 


* (1 The angle of measure 60° is vertically opposite to an angle of measure .......... 


(a) 30° (b) 60° (c) 90° (d) 180° 

2 The sum of measures of the accumulative angles at a point equals the sum of measures 
(8:) РХ angles 
(a) 2 right (b) 3 right (c) 4 right (d) 5 right 


ш 


The sum of measures of 4 accumulative angles at a point .......... the sum of measures 
of 5 accumulative angles at a point. 


(a) = (5) « (с) > (d) + 


4 The two bisectors of two adjacent supplementary angles 
(a) are perpendicular. (b) are parallel. 


(c) are coincident. (d) included an acute angle between them. 


л 


If the two vertically opposite angles are complementary angles 5 then the measure of 


each angle is .......... 


(a) 180° (b) 90* (c) 50° (d) 45° 

5 In the opposite figure : B 
If ABC is a triangle in which CD D 
bisects Z АСВ »m(Z A) = 58°, D 
m (4 B) = 60° , then m (4 ADC) = +- 293 
(а) 629 (b) 89° e 
(c) 91? (d) 130* 

7 In the opposite figure : Р 
If CD bisects Z ВСА »m (Z A) = m (Z АРС) = 70° 7р 
s then m (4 В) = з Та” 
(а) 709 (5) 30° C B 


(c) 80° (d) 40* 


i 
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8 In the opposite figure : 
ABC is a triangle » D ЄАС and BD is the bisector Le 


of Z B » what is the measure of й С? " 
(a) 25° (b) 30° 
(c) 45° (d) 55? 


3 In the opposite figure : 
m (Z A) = 80° , BE is the bisector of Z B > 
CD is the bisector of / C 


What is the measure of Z BFC ? 


(a) 80° (b) 100° 
(c) 120° (d) 130° 
LL) In the opposite figure : 


If BC AC ,m (Z DBC) = 135° 
and ВА bisects Z DBE 
» find each of : 


m (Z ABD) »m (Z DBE) »m (4 CBE) 


111 In the opposite figure : 
If AB N CE = [M] » MD L CE and MB bisects 2 DME 
» find the measures of the following angles : 


Z BME ;Z DME , Z AMC and Z AME 


In the opposite figure $ 
m (Z AMB) = 60? » m (Z AME) = 120° 5 
m (Z EMD) = 80° and MC bisects Z BMD 
Find : 

+ m(Z CMD) 2m(ZAMC) 


Exercise 2 


In the opposite figure : 

© 

АС N BD = {М} , MX bisects Z AMB 
and m (4 CMD) = 140° 


Find : m (Z DMX) 


П In the opposite figure : 
© 


АВП СОБ={М} ,m (4 СМХ)=90°, 

m (2. XMB) = 35? and m (Z AMY) = 80° 

Find : 

|, m(Z AMD) 2 m(ZDMY) 


зт (4 ВМҮ) 


a In the opposite figure : 

m (4 BMC) Z2 т (4 AMB), 
m (Z AMB) = 48° 

and m (Z DMC) = 115? 


Find : m (Z AMD) 

10) In the opposite figure : 
® 

OC | OH 


Are OA and OD on the same straight line or not ? Why ? 


» then find : m (Z BOC) 


In the opposite figure : 
9 


рЄВС,ЕЄАС.ЕЄАВ 


‚т (4 ABC) =m (4 ACB) 


and m (Z ECD) = 55° 


Find : m (Z FBC) 
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In the opposite figure : 

А » B » C and D are collinear » 

XY M BD- {С} » m (Z ABE) = 56° 
and m (4 EBC) = m (4 BCX) 

Find : m (4 DCY) 


In the opposite figure : 
c 

m (Z DAE) = 50° 

and m (Z АВЕ) = 110? 


Find : The measures of the angles of the triangle ABC 


2 the opposite figure : 

| m(Z ВОС) = 80° »m(Z COD) = 110° , 
m (2 DOH) = 90° 

апа т (4 АОВ): m (4 АОН) =2:3 


Find : m (4 АОВ) and m (Z АОН) 


| 


> For excellent pupils 


1 
In the opposite figure : 
3 
| —- — мин 
| ABNCDNHO={M}, 


| m(Z АМО) + т (4 BMH) = 140° 


апа m (4 АМС): т (4 DMO) = 2:3 


Find : т (4. CMH) 


Congruence p 


Interactive test 


w Complete the following : 


Two line segments are congruent if 


Two angles are congruent if 


Two polygons are congruent if their corresponding angles are .......... » their corresponding 
sides are .......... 

The axis of symmetry of a polygon divides it into two .......... polygons. 

If AB = CD ,АВ 25cm. » then AB + CD = cm. 


If AB = XY , then AB - XY = -------. 

ЕХҮ = Х7. еп 52 = “Вэв 

If 2 A= / Вапат(/ A) = 50° 5 then m (4 B) = eee ji 

If AB = CD ›АВ = 20 cm. > then 4 CD = cm. 

If m(Z X) + m(Z Ү) = 120° 4 Хай Y »thenm(Z Х) = eee 4 
If Z A supplements Z B and ZA s Z B > then m (4 B) = + 3 
If Z A complements Z B and Z Az Z B 5 then m (4 A) = --------- ы 
If C is the midpoint of AB > then АС... BC 

If the polygon ABCD = the polygon XYZL : then DA 2 
:m(Z ВСр) = т (4 .......... ) 

If ABCD is a rectangle 5 then ВС = ——- 


The two squares are congruent if .......... are equal in length » and the two rectangles are 
congruent if .......... are equal. 


The square whose side length equals 5 cm. is congruent to the square whose perimeter 
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a 11: In the opposite figure : K 6 E s 

. У 
The two pentagons shown are congruent. Р 9, 
Complete : B ^ R 
1 B corresponds to .......... | А HX 
2 The polygon BLACK is congruent to the polygon .......... 
(3 KB = ecese cm. 3110 ОБ) (Eiir ) 
Сана ст. 8|[m(ZA)2m(Z өнне. ) 

In the opposite figure : E i A 

| If CEBD ›т (Z АВС) = 110° ›ВС=5ст. ИУ ДЫ 
and the polygon ABCF = the polygon EDCF 

А р Е 5 ст B 

» complete the following : 
TAB: oe 2) AF = .......... 3|ni (Z Byem(Z us ) 
4111: (4. B)emiz ....... ) 5)Jm(Z FCD)z m(Z ....... ) | 8 т(4 ЕЕС) =... U 
Віны ст. 8im(ZFCD)s ees ° 8 m(Z AFB) = зе о 


10 The axis of symmetry of the polygon ABDEF is 


In the opposite figure : 

Г] — БР 

If DC L BC , m (4 ADC) = 120° » т (4 BCX) = 65° »m(Z X) = 85° 
and the polygon ABCD = the polygon XCBY 


‚ complete the following : 


ТАВ Уна ISI CD eem 
4 BCis нл side. (5 m(Z Үгэн ? 8 m(ZA)z----- 
7|m(Z ABC) = +++ ° | (8)m(Z ҮВС) = -.--..... o 
In the opposite figure : 


? Ifm(ZA) 2 m(Z B) »m(Z C) = m (Z E) » FD bisects Z EDC , 
FD is the axis of symmetry of AB AE = BC 2 5 em. ; 
CD = ED = 8 cm. » AB = 12 cm. and m (Z CDF) = 40° 


» complete the following : 


1 m(ZAFD)z «---- 1 2) m(Z CDE) 2 ° 
3 | The length of BF = ----..- cm. 
а The two figures .......... aud sons are congruent. 


Exercise 3 


In the opposite figure : ‚дой 

2 Ss X EX 
If D € CZ and the figure ABCDE = the figure XYZDE » 
AE 22cm.» BC = 4 cm. and AB = CD = 5 cm. 


» find : The perimeter of the figure ABCZYX 


Z D 5cm. С 
In the opposite figure : F E A 
ә === 
If E € АЕ > the perimeter of the figure ABCDE = 27 ст. » 
DE = 7 cm. and the polygon ABCDE = the polygon FMLDE " В 
» find : The perimeter of the figure ABCDLMF D 
L C 


a In the opposite figure : 
. 
If the figure ABCD = the figure MFED » 
C is the midpoint of MD and MC =3 cm. and m (Z E) = 125° 


‚ complete the following : 


ilm(Z A) =т(/.......... ) 2| m (4 АРС) 2 т(4........ ) 
(81m (4 B) 2 т(4......... ) 4| m (Z BCD) = — 9 
[5] m (4 BCM) = eee о 8| АН-г хєх ст. 


9) For excellent pupils 


L] 

п In the opposite figure : 

| ирєс 

and the figure ABCD = the figure MDEF 


» complete the following : 


TIAM ze cm. 2|m (4 B)+m (4 F) = --------- a 
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» ч Ач 


€ Remember @Understand — O Apply sə Problem Solving 


Complete the following : 
* 1 Any two triangles are congruent if two sides and .......... 


ө 2 Any two triangles are congruent if two angles and .......... in one of the triangles are 
congruent to their corresponding elements in the other. 


e 3 Any two triangles are congruent if each .......... is congruent to its corresponding .......... 
in the other triangle. 


е 4 Any two right-angled triangles are congruent if .......... 
* 5 The diagonal of the rectangle divides its surface into two 
е 65 IfAABC=A XYZ sthen AB = --------- and m (4 Z)=m(Z.......... ) 


$ 7 IfAB=LM »BC=MN and m (4 B) = m (Z M) sthen the two triangles .......... 
And oae are congruent. 


B In each of the following figures » show if the two triangles are congruent or not. 
tar they are congruent, name the case of congruence. 

If they are not congruent » give reason “Given that the similar signs denote the 
congruence of the shown elements labelled by these signs". 


Exercise 4 
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22 23) A 24 


In the opposite figure : 
B 
These triangles are congruent 


Complete : X = ·--------- 


a In the opposite figure : 
EJ 

If AB = А” » BC=7 cm. т (4 BAC) = m (4 DAC) = 25° 
and m (Z B) = 30° 


» complete the following : 


Е In the opposite figure : 
| CDN BA- {Е}. РА = ЕВ ,СЕ=ЕЮ, 
т (Z СЕВ) = 35? and m (4 B) = 100° 5 

then complete : т (4 D) = e+ 


[6] In the opposite figure : 
Ф 

If BC=FD »m(ZA)=m(ZE)=95° › 

m (4 В) = 35° »m(Z D) = 50? апа FE=7 ст. 


» complete the following : 


1|m (4 С) = 2 im (LF) a зене 
(31ААВС жь. ЖАС == 
[5 АВ =-......... ст 


Exercise 4 


In the opposite figure : E 

1 If AC bisects Z DCB » Z DAB »m (4 D) = 100° 
and DC = 6 cm. » complete the following : C 
[AADC aA ......... 2Im(Z B) =e 8 eo uf 


D 


A 
B 
А 
B 


C 


[8] In the opposite гуана : 1 

Ї If AB = DC » AC = DB and m (Z A) = 30° 
» complete the following : 

1JAABC sA ........ 2 m(ZD) =e 
3\|m(Z DBC) =m (4 .......... ) 


(9 | In the opposite figure : 

T If AB =CD »m(Z DBC) = 35° 5 
AB L BD and DC L DB ; then complete the following : 
? m(Z ADC) = ee Ч 


10] Choose the correct answer from the given ones : 
^ 1 The following triangles are congruent except .......... 


V £X £X A 


(b) (с) (4) 


» |? The following triangles are congruent except .......... 


A ау. 23 


(а) (b) (c) (d) 


E 


4cm. 4cm. 3cm. 


(a) (b) (с) (4) 


Зет 
Su 
| 
4em. 
z 
9, 
& 
ХО 


nes 
© 4 € Remember ® Understand O@Apply 5 Problem Solving 


> а Which pair of the following triangles are congruent ? 


AA МА ААА ГЛ 


^ 5 Inthe opposite figure : ^ 
The necessary and enough condition Ч x 

which makes the two triangles ABC and 

XYZ be congruent is .......... é J 

(a) BC=YZ (b) AC = XZ Х 

(c) m(Z С) = m(Z Z) (d) m(Z В) = т (4 Z) 


In the opposite figure : 
Ї С is the midpoint of BD ; AC.L BD , 
AB = 5 cm. and m (Z B) = 57° 
Find: 1 The length of AD 

2 m(Z DAC) 


In the opposite figure : 
\ AD = DC ,m (4 ADB) = 40? 5 m (4 DBC) = 30° 5 
m (Z BCD) = 110° and AB =7 cm. 
Find: 1 The length of BC 
2 m(Z BAD) 


In the opposite figure Ё 
Ї ВА-ВС.А-ГРС, 
m (Z ADB) = 50° and m (2 BAD) = 110° 
Find : m (Z ABC) 


In the opposite figure : 
|. BE bisects / ADC » Z ABC ;DC - 6 cm. and AB =8 cm. 
Find: 1 The length of CB 

2 The length of AD 


Exercise 2 


In the opposite figure : 

! АВП Ср = {М} ,AM=BM 
and CM = DM 

Is AAMC =A BMD ? Why ? 


[16| In the opposite figure : 

| ABNCD={E} ,AE=EDandZA=ZD 
Is AACE =A DBE ? Why ? 

Then prove that : CE = EB 


In the opposite figure : 
9 
ВС-АП,АС-АЕ 


and m (4. CAB) = 57° 


Find the measures of the unknown angles in A ADE 


[18| In the opposite figure : 

е 

AD = AE » DC = CE » m (4 ADC) = 90° and m (4 B) = 30° 
Find : m (4. ВАБ) 


In the opposite figure : A 
* Вр = СЕ, т(2 АВС) = т(4 АСВ) 
and т (4 BAD) = m (4 CAE) 

Is AD = AE ? Why ? 


[20] Complete each of the following : 

T 1|If A ABC =A XYZ >m (А A) = 50° and m(Z B) = 60° 5 then m(Z Z) = ++ 
2 If AABC=ALMN »m(ZL)=40° and m (4 B) = 90° 5 then m(Z С) = --------- 
3 IfAABC=A XYZ and m (Z А) +m m(Z B) = 120° 5 then m(Z Z) = e- 
4 If AABC=A DEF and m (Z C) = 90° » then m (4 D) + т (4 E) = ee 
5 IfAABC=A XYZ »m(ZA)*m(Z Ү) = 100° , then m(Z С) +m (4 Z) = + 


5 If AABC=A XYZ ; the perimeter of A ABC = 12 cm. » XY = 4 cm. and YZ = 5 ст. 5 
then AC = +--+ 


[24] LO s Usea protractor to draw a triangle whose angles have measures 50° , 60° and 70° 
А 


е . 
b Can you draw another triangle whose angles have measures 50° » 60° and 70? but 


it is not congruent to the first triangle ? 


95 


2 
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°] ||: Study these figures and calculate the values of X and Y : 


B 


ЕТ 


B 4.7ст. € 


B 16cm. E 


л 


B 10cm. A 


22cm. 


32cm. A 


1 Study the data for A ABC and A XPG Are these triangles congruent ? Write if 
. 

applicable › a correct statement of congruence and state the test used. 
1 AB=PX ,АС= ХС ,/ А=/ Х 2 ВС= РС , ВА = ХР,4В=/ 86 


3 АВ = РС BC =РХ ,АС= ХС 4 АВ = ХР, СА= ОХ ,›/4 В=/Р 


68|ZA=ZX;ZB=ZP;AC=PG 


5)ZB=Z2G,ZC=ZX »BC=XG 


Exercise 2 


D Life Applications 


In the opposite figure : E: 
|. A horizontal bridge is built above a part of the POCOO ХОХА | | 


river on two vertical pillars equal in length and | а Ü 
two sloping carriers equal in length. Ш ye л. 


Using the drawing ; find the length of the bridge showing the steps of solution. 


To find the width of the river AB » put the point C on the 
shore of the river » then measure the distance between B and E 
C and move the same distance to the point D » then walk 


perpendicularly to reach the point E such that the points A » С 


— 150m. 
and E are collinear and measure the length of DE 
Using the above-mentioned method » and the data on the opposite Е 
illustrative drawing » find the width of the river AB Е 


For excellent pupils 


In the opposite figure : 

| ABCD i is a square » BX = CY 

and m (4 XAD) = 70° 

Find : m (4 YBC) with showing the steps of the solution. 


@ 


In the opposite figure : L E 
ABC is an isosceles triangle 
» ABED » CBLM are two squares M D 
Explain that : СЕ = AL c X 


-B 


Notebook 


2-2 Success 


Step by step revision 
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EXERCISE 


From the school book - 


Ч 
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1 


8 | 


о 


a 


o 


10 


! Complete the following : 


| The straight line which is perpendicular to one of two parallel straight lines is 
— to the other straight line in the plane. 


|| If two straight lines are parallel to a third straight line » then they are .......... 


If two straight lines are perpendicular to a third straight line » then these two straight 
lines are .......... 


If a straight line cuts two parallel straight lines » then each two interior angles in the 


same side of the transversal are .......... 


If a straight line cuts two straight lines and there are two corresponding angles having 
the same measure » then the two straight lines are .......... 


If a straight line cuts two straight lines and there are two alternate angles having the 
same measure » then the two straight lines are .......... 


If a straight line cuts two straight lines and there are two interior angles in the same side 
of the transversal are supplementary » then the two straight lines are .......... 


If a straight line cuts several parallel lines and the intercepted parts of this transversal 
between these parallel straight lines are equal in length » then the intercepted parts for 
any transversal are .......... 


Exercise Б 


In each of the following figures › the straight line Т, // the straight line М and the straight 
7 line K isa transversal to them. Find the measures of the angles marked by « ? » 


Fig. (1) Fig. (2) Fig. (3) 


In each of the following figures › if AC // BD and AB // DE 
» find the measures of the angles marked by « ? » 


Fig. (1) 


Complete » using the data shown in each figure : 
° 


Fig. (3) 
YF S eens cm. 


In each of the following figures › if MN intersects AB and CD at E and F respectively › 
n prove that : AB//CD 
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П In each of the following figures , show with reasons why is AD // BC: 
Ф% 
B Á X 


= А ВЕ 
60 ФЭН B 
110 (27 
60, D As 
v = р р C A p -E 
Fig. (1) Fig. (2) Fig. (3) 


Choose the correct answer from those given : 

е 1 If L, and L, are two coplanar straight lines where L, N L, = Ø » then L, and L, are .......... 
(a) intersecting. (b) perpendicular. 

(c) parallel. (d) coincident. 

ө |? The two straight lines parallel to a third one are .......... 

(a) perpendicular. (b) coincident. 

(c) parallel. (d) intersecting. 

» 8 If L, >L, and L, are three coplanar straight lines » L} -L L} and L, L L, » then.......... 
(a) L, // L; (b) L, LL, 

(c) L, is coincides L, (d) L, intersects L, 


» 4 If L, » L; and L, are three coplanar straight lines » L} // L} and L, // L, » then .......... 


(a) Lj LL, (b) L, LL, (c) L, / L; (d) L LL, 
* 5 IfL, »L, and L, are three coplanar straight lines » L} -L L, and L, // L} » then L, .......... L4 
(а) L (b) // (c) coincides. (d) bisects. 


^ 6 In the opposite figure : 

B € AC » BE // CD and m (/ ABE) = 130° 
s then m (4 C) =v 

(a) 130° (b) 40° 

(c) 50° (d) 90° 


7 In the opposite figure : 

BE bisects Z ABC , BA // CD and 

m (Z ABE) = 32? » then m (Z C) = vs 
(a) 32° (b) 64° 

(c) 60° (d) 80° 


8 | In the opposite figure : 
AB // CD »m(Z EAC) = 130° 
and m (4. EAB) = 90° , then m (4 С) = 
(a) 90° (b) 130° 
(c) 140° (d) 40° 
3 | In the opposite figure : 
АВ // DE » m (Z D) = 128°, 


m (Z A) 2 m (Z B) and C C AD , then m(Z В) = 


(a) 64° 
(c) 52° 


(b) 128° 
(d) 26° 


10 In the opposite figure : 


AB // CD , AB// EF » m (Z A) = 60° and 
m (Z E) 235? , then m (Z ACE) = + 


(a) 60? 
(c) 95° 


(b) 35° 
(d) 85° 


^1; In the opposite figure : 
m (Z D) = 45? » РЕ // СА and 
CD // BF > then m (Z ABF) = = 
(a) 45? 
(c) 135? 

12 In the opposite figure : 
FG N AE = [C] CD bisects / ЕСЕ, 
CD // AB and m (Z A) = 25° 


»then m (Z GCA) = з 
(a) 25° (b) 50? 
(c) 130° (d) ог 


/13| In the opposite figure : 
АВ // CF// DE »m(Z A) = 120° 
and m (Z D) = 85? , then m (4 ACD) = 
(a) 60° (b) 85? 
(c) 25? (d) 120? 


Exercise 5 


( 


о 
60 


р 


35 
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^ 14 In the opposite figure : 

CD // AB »m(Z C) 2 10°, 

AD // BF and BF bisects Z CBE 
where EC AB > then m (2А) = ·---.----. 
(а) 55° (6) 110° 
(с) 70° (а) 160° 
^ 35 In the opposite figure : 

What is the value of X ? 

(a) 40° (b) 60° 
(c) 80° (d) 100* 


^ 16 |. In the opposite figure : 

CD // BA » DE // CB » then X = = 
(a) 60° (b) 45° 
(c) 120° (d) 90° 
^ 17 In the opposite figure : 


If AB // CD and X = -Z 


V^ ЩТ 
ер Xie 
bad (b) 70° 
(c) 100° (d) 110° 


[8 | In the opposite figure : 
© 


AO // HD // YX // CB , AD = DX = XB 
and AC = 18 cm. 
Find the length of AY 


a In the opposite figure : 

e 

АР ПВС = {Е}, AB // EF// CD , AE = DE 
and BC = 8 cm. 


Find the length of BE 
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Exercise 5 


In the opposite figure : 
e 

АВ // CD 5 EF // CD 
»m(Z A) = 42? and m (Z C) = 117? 


Find : m (Z AEC) 


In the opposite figure : 
m (ZA) = 40? » m(Z E) = 55° 
» AB // EF and AB // CD 
Find : m (Z ACE) 


112] In the opposite figure : 

© 

AD// BC .ECCA ; 

m (Z DAE) = 70? and m (Z DAB) = 50° 


Find the measures of the angles of the triangle ABC 


iB In the opposite figure : 
AB // CD // EF » m (Z A) = 35? and 


CD bisects Z ACE 
Find: 1 m (4 DCE) ? m(Z CEF) 


Ш In the opposite Heute Н : 
| АЕ/СВ.ВА/ СО, 56 D 
AF bisects Z BAE and m (Z EAF) = 56° 

Find : m (4 С) B 


P 


In the opposite figure : L X 
9 


XL // YZ » XY // LZ and m (4 XYM) = 100° 
, where M EZY 


Find: 1 m(Z X) 2 m(ZZ) 3im(ZL) Z YM 
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8 —.; Find the value of X in each figure : 
e = 


In In the opposite figure : 
o 


BA // DE 


Find the value of the expression : X + y +z 


18] Find the value of X in each of the following figures : 
© 


Exercise 5 


Ej In the opposite figure : 
AD /ВС,ЕЄВС, 
т (4 В) = 75° »m(Z р) = 
т (4 DCF) = 


125° апа 


50° Is AB // CF ? Why ? 


8| 
70 А 
120 
х 
А B 
E [р] 
3 
L A 
74 
Үй Г] 
Т 


In the opposite figure : 

% 

m (Z XAD) = m (Z B) = 60° 

əm (4 EDB) = 120° » AD = DB and AC = 


Find the length of AE giving the reason. 


18 ст. 


In the opposite figure : 

9» 

A € BE , AD bisects 4 BAC 
‚ m (4 EAC) = 100° and m (Z ACE) = 40° 


Is AD // CE ? Why ? 
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In the opposite figure : 


Is AB // CE ? Why ? 


m (Z FAB) = 60°, AF // BD , 
C € BD and m (Z АСВ) = m (/ ACE) = m (Z ECD) 


In the opposite figure : 
Is AB // DC // EF ? Why ? 


ВО ПАС = {М} 
» MB = MD and МА = MC 


2 Is AB// CD ? Why ? 


In the opposite figure : 
өз 


Is AB// CD ? Why ? 


In the opposite figure : 
B CAD and CC AD 


E3 In the opposite figure : 


1 Is A AMB =A CMD ? Why ? 


ABCD is a quadrilateral in which 
AD = CB and m (Z ADB) = m (Z CBD) = 90° 


such that : AB = CD » AL = BM and LC = MD 
Is AL // BM » CL // DM? Why ? 


217 Ше upposiie figure : 
Т AB//ED » AC // FD 
and BF = CE 

Is AB= DE? Why? 


1:1 In the opposite figure : 
|! m(Z AFG) = m (Z B2 m(Z K)2 m (Z M) 
Write the four pairs of parallel lines. 


Give your reasons. 


Exercise 5 


121 In the opposite figure : 
T ug genu 4 

and BC // ED 

Does BA // DF ? 


Give reason. 


LO In the opposite figure : 


AM // DE // BC , AD = DB , FEAM 
»LEBC ;MLNFC={E} 


Is FM 2 LC ? Why ? 
(5 7 
For excellent pupils 
e 


1| 


121 In each of the following figures › name the pairs of parallel lines : 
5 


In the opposite figure : 


If DE // BC // FL 
m (Z D) +m (Z F) = 220° 


Find : m (4 BAC) 
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From the school book 


@ Remember © Apply $> Problem Solving 


Using the ruler and the compasses» draw A ABC in which AB = AC = 5 em. » 
BC = 6 em. » then draw AD | BC where AD N BC = {р} 


Then find by measuring the length of AD (Don’t remove the arcs). {ст 


Using the geometric tools» draw the equilateral triangle АВС of side length 5 cm. » 
then draw AD _L BC where AD N BC = {D} (Don’t remove the arcs). 


Draw A ABC in which AB = 6 cm. » т (4 A) = 50° »m(ZB)=70° 5 
then draw CD 1 AB to cut it at D » then find the length of CD by measuring and 


calculate the area of A ABC (Don’t remove the arcs). 5 cl 5 em? 


Draw the equilateral triangle ABC in which the length of each side is 4 cm. » then draw 
CD al CB that intersects BA at D » find by measuring the length of DA 


Using the geometric instruments » draw a triangle » then draw its altitudes if the 
triangle is : 


1 an acute-angled triangle. ? aright-angled triangle. 
3 an obtuse-angled triangle. 


Are the straight lines that contain the altitudes concurrent. 
Where is the position of the intersection point with respect to the triangle ? 


Is it inside or outside the triangle or belongs to one of its sides ? 
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Exercise § 


Bisecting a given line segment "Constructing the symmetry axis of 
a given line segment" 


[С] Using the ruler and the compasses » draw the line segment BC of length 7 cm. » then draw 
* 


the straight line L as an axis of symmetry of it. (Don't remove the arcs) 


Draw AB of length 6 cm. » using compasses and a ruler » draw the straight line L that is 
5 


the axis of symmetry of AB » where AB N L= [c] 
Label the point D EL such that CD = 4 cm. Measure the lengths of DA and DB 


(Don't remove the arcs) «5em.» 


a] QJ Draw BC with a suitable length. Using compasses and the unscaled ruler: bisect 
" — Баяд Баа = рады 
BC at D and from D» draw DA perpendicular to ВС , then draw AB and AC 


Compare the lengths of AB and AC using the compasses. What do you observe ? 


a 142 Draw the isosceles triangle ABC in which AB = AC Using the compasses » bisect 
_ — ==. he е 
BC at D» draw AD 5 is AD L BC? 


1) Using the geometric instruments» draw A XYZ in which m (Z Y) =90° 5 
E] 


XY = YZ 2 4 cm.» then bisect XZ at L, then draw YL 


Find by measuring m (Z XLY) (Don't remove the arcs) « 90? » 


(1 Draw the triangle ABC in which AB = AC = 4 cm. » BC = 6 cm. Bisect AB at D and 
© 


AC at E » then draw РЕ » and find its length. (Don’t remove the arcs) «3 em.» 


Draw the triangle ABC in which m (Z B) =90° „АВ =8 cm. » BC = 6 cm. Bisect 
e —— 
AC at D sis BD» ТАС? 


{11 Draw the triangle ABC in which AB = 4 cm. » BC = 5 cm. and AC = 6 ст. 


. 
Construct the bisector altitudes of the sides of the triangle. What do you notice ? 


Using the geometric instruments, draw a triangle» then draw the axes of symmetry of 
9 


its sides if the triangle 15: 
7 LL) an acute-angled triangle. 2 a right-angled triangle. 3 | |_| an obtuse-angled triangle. 


Are the symmetry axes of the sides of the triangle concurrent ? 
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LÌ Draw A ABC using an unscaled ruler and compasses » bisect AB and AC at D and E 


respectively. Drav DE 
1 Using the compasses » measure the length of DE and check that BC 2 2 DE 
? Does Z ABC = Z ADE ? Does DE // ВС? 


122 Draw the right-angled triangle XYZ at Y using the compasses said the ruler only. 
| Bisect XZ at M. Draw ҮМ Are MX = MY =MZ ? 

Draw other right-angled triangles and repeat the same construction. 

Are MX =MY =MZ? 


ШУ Constructing the bisector of 


Using the geometric instruments» draw an angle of measure 120? and bisect it 
е 


а given angle 


(Don’t remove the arcs) 


18| Using the geometric tools» draw an angle of measure 75° and bisect it 
e 


(Don't remove the arcs) 


119] Draw ап angle whose vertex is А and its measure is 130° » use a ruler and a compasses to 
By „+. ; : 
divide the angle A into 4 equal angles in measure. (Don’t remove the arcs) 


gj 9 Using the -— and the compasses » d sitaw A ABC in which AB = AC =3 cm. ¿BC =5 cm. » 
| then bisect А by the bisector AD where D C BC (Don't remove the arcs) 


LOI Using a ruler and the compasses » draw a triangle ABC in which AB = AC =7 cm. » 
T BC=6cm. Bisect Z B and Z C by two bisectors which intersect at M 
Is MB = MC ? (Don’t remove the arcs) 


Using the geometric tools» draw A ABC in which AB = 3 cm. » ›ВС= 4ст. ,АС=5 ст.» 
then bisect Z В by the bisector BD to cut AC at D Find the length of BD by measuring. 
(Don’t remove the arcs) «2А em.» 


Draw the equilateral triangle ABC of side length 4 cm. using the compasses and the ruler 
T bisect each of 2 ABC and Z ACB ; If the two bisectors intersect at M » find by measuring 
m (Z BMC) (Don't remove the arcs) «120?» 


Using the geometric instruments › draw a triangle and bisect each of its angles if the 
7 triangle is : 
1| L anacute-angled triangle. 2 aright-angled triangle. 3 -7 an obtuse-angled triangle. 


What do you notice about the three bisectors of the angles of the triangle ? 
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Exercise б 


Constructing an angle to be congruent to a given angle and drawing 
a straight line from a given point parallel to a given straight line 


E] Draw Z A of measure 100° , then using the ruler and the compasses » draw another angle В 


ә 
such that angle B equals in measure angle A » and bisect it. 


26] Using the protractor » draw Z АВС of measure 70° and on the other side of BA » draw 
using the ruler and the compasses AE // BC (Don’t remove the arcs) 


Draw A ABC in a which АВ 26cm.»m(Z тэн 50° m m(4 В) = 70° using the compasses 
в 
and ruler draw ХҮ passing through A and parallel to BC (Don’t remove the arcs) 


2] Using the compasses and the ruler , rm m triangle ABC in which AB- 5ст. › 
ВС = 6 cm. and СА= 7 ст. ,р ЄСВ and DE CB: 


1 Draw Z DBE congruent to Z A such that the ray BE is lying between the two rays BA 
and BD 


2 Complete : т (Z ABE) = m (4 ......... ) 


Diva. A ABC in which AB = бст. » BC = 5 cm. and AC = 4 cm. » then bisot BC at D. 
» then draw DE // AB to cut AC at E › then draw EF // CB to cut AB at F 
Find by measuring the length of each of ED and EF , then write the name of the figure 


DEFB and find its perimeter. « ED 2 3 ст. s EF = 2.5 ст. » The perimeter = 11 ст.» 


J For excellent pupils 
e 


o 
Without using the protractor» draw an angle of measure 224 
е 
ee 


Draw Z ABC with measure 60° using the ruler and the compasses » bisect Ë ABC ‚ from C 
Т » draw CE // BA to meet the bisector of the angle at E » from E » draw EF LBA 
where EF N ВА = {F} Does m (Z ABC) = m (4 FEB) ? Why ? (Don't remove the arcs) 
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A Research 


Project 
On Unit Four 


| Project aims : 


* Classifying angles according to their types. 


* Using geometric constructions to make desings. 


* Associating mathematics with geography. 


project on the following topic : 


( Do a research 


"The earth rotates around its axis in front of the sun from west to east 
once every 24 hours and orbits the sun once every 365 i days". 
Discuss the following points using available resources : 


(1) Find an interpretation of day and night phenomenon and write how they 
~ follow each other. 


2) Why does temperature vary from one season to the other all over the 
year ? 


(3) Use geometric constructions to make an accurate desing for a face of 
a clock ensuring that distances between the signs that show hours and 
minutes are equal. 


4) Use a hand watch and set it to show the following times. Each time, 
mention the type of the angle between the two hands : 


Three o'clock — six o'clock — nine o'clock - twelve o'clock — 
a quarter past eight — five to ten 


Complete the following : 
1 The perimeter of the opposite figure is «+--+ cm. E 
7em. 
2 In the opposite figure : D 18m. A 


ABCD is a rectangle whose area is 360 cm? 
» AD = 18 cm. and BE = 35 ст. 
»then the area of A DCE = ++ cm? 


3 The number of right-angled 
triangles in the opposite figure 


АПА = (5-4) B2 (-25-4) > then AB = ee 


5 The ratio between the perimeter of the square and its side 
length equals .......... 


5 Тһе image of the point (— 3 » 5) by translation 3 units in the negative direction of the 


y-axis is .......... 
7 |If the sum of measures of two angles in a triangle is 3 the sum of measures of all its 
angles » then the measure of the third angle is .......... 3 


8 The ratio between the diameter of a circle and its 


circumference is .......... 


9 | In the opposite figure : 


A rectangle of area 48 cm? is divided 
into 6 congruent rectangles » then its 
perimeter equals сз: cm. 


МоМо Ао = ЭЦЭСТ 


10 In the opposite figure : 


If the sum of perimeters of the two squares is 28 cm. 


» then the perimeter of the coloured rectangle is 


^1 In the opposite figure : 


A circle is inscribed in a square whose side 
length is 14 cm. » then the area of the coloured 


region is .......... cm? (w= =) 


1? In the opposite figure : 


A circle is inscribed in a square whose side 
length is 10 cm. » then the perimeter of the 
coloured region is .......... ст. (Jt = 3.14) 


(en Choose the correct answer from the given ones : 


1 In the opposite figure : 
Two circles in a rectangle » the radius length 
of each one is 5 cm. What is the area of the 
rectangle ? 


(a) 200 cm? (b) 100 cm? (c) 60 cm? 


> What is the perimeter of the 6'" square in the following pattern ? 


4cm. 
2cm, 
(1) (2) 
(a) 32 cm. (b) 40 cm. (c) 48 cm. 
3 In the opposite figure : 
The area of the coloured part = the area of 
the whole figure. 
1 1 42 
(а) = (b) = (9) = 
а The best unit to measure the area of a room is .......... 
(a) mn? (b) cm? (c) m: 


6cm. 


Basic Skills 


5 In the opposite figure : 


Ne sudes 
(a) 50° (b) 80° 
(c) 90° (d) 100° 


5| Which of the following figures shows that + the square is coloured ? 


ШИ Ж 


(a) 
7 In the opposite figure : 


If DC // XY , then / ABC and 2 XMNare........... 
(a) complementary. (b) supplementary. 
(c) congruent. (d) adjacent. 


8 Which of the following sentences is wrong for all rectangles ? 
(a) Opposite sides are parallel. (b) Opposite sides are equal in length. 
(c) All angles are right. (d) The diagonals are perpendicular. 


|8 The small squares in the figures (a) and (b) are congruent. If the perimeter of fig. (a) is 
48 cm. » then the perimeter of fig. (b) is .......... 


nM 


Fig. (a) Fig. (b) 
(a) 48 (b) 57 (c) 60 (d) 63 
10 A square its side length is a whole number » then its perimeter can be .......... 
(a) 33 ст. (b) 44 cm. (c) 55 cm. (d) 66 cm. 


11 Which of the angles in the opposite figure has the closest measure to 45? ? 
(a) X (b) Y 


(c) Z (d) L EK 


12 The number of axes of symmetry of the opposite figure is .......... 
(a) 1 (b) 2 


(c)3 (d) an infinite number. 
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First Algebra and Statistics 


Choose the correct answer from those given : 


1| The number 0.3 in the form pf РИУ 


aiL e JL ду „2. 

(а) 4 (b) 5 (c) 3 (4) 10 
[2)1ғ 5 5 isa rational number » then X # +--+ 

(a) zero (b) 1 (c) 3 (d) 2 


з|Тһе numbers X — 0 when X= кила 
7-Х 


(а)7 (0)-7 (c)3 (d) -3 
|4 The required condition for : хэ. to be a rational number is ............... 
(a) X#0 (b) X#-5 (c) Xs 3. (d) Х#-3 
[5| The number ............... is a positive rational number. 
(a)|- 2| (b)- 5 ()- 3 (d) zero 
B + Жон. 
(а) 1 (b) 4 3 (d) 4 
7 B — MÀ % 
(а) 60 (b) 75 (c) 25 (d) 100 


{8| The rational number which is equal to 4 and the sum of its two terms is 27 is ............. 


a 20 A a6 297 
(а) 7 (b) 56 (© 51 (4) 94 


А Write each of the following on the form = in the simplest form : 


111-2225 | [2135 % 


E Write three rational numbers expressing each of the following rational numbers : 


x) 3 51:2: 
UF or 


E Choose the correct answer from those given : 


| [223 . Zero 

Am ЕУ 
(a)> (5) « (с) = 

3) 4 3 

2) 7 TID * 
(а) > (b) < (с) = 

3] The number of integers lying between B > H jS cesses 
(a) zero (b) 1 (c) 2 

mip X= 5 

4 UE. жу ESOO EEO 

А155 0 s then X 
(4)-7 (0)5 (c)7 

Б) Х-3 is a rational number s then Хэ-г 

Х-2 

(a) 3 (b) -3 (c) 2 

(8 | The number of rational numbers lying between i , i BS ccce 
(a) 1 (b) 2 (с) 3 

7 | The rational number E is negative if X -------------: 
(a) 20 (b) «0 (c) <0 

.8| The rational number that lies between 5 , 5 dS esos, 
Бу 29: 10 j Ц 
@) 14 (b 74 (€) 14 


Find two rational numbers lying between : 


1,025 


Find three rational numbers lying between : 


3 , E such that one of them is an integer. 


2| tilllesson 2 — unit 1 


(d) infinite number 


d 
U^ a Accumulative test 


3 | tilllesson 3 — unit 1 


[1] Choose the correct answer from those given : 


[1 2+4 is not a rotional number » then X — 2 = «7 

(a) 1 (b)-3 (c)4 (d) 2 
213 +50% = — 

(a) 75 96 (b) 150 96 (с) 3 
із The remainder of subtracting 4 from E 18 ee 

aya 1 ; = 

(a) 9 (6) 9 (с) 1 (4)-1 
(alf X«0«y » |X|»y »then Хус... 0 

(a)> (Б)» (с) < (9) = 
5 Тһе rational number Х. із positive » if X ............... Zero. 

(а)> (0) « (c)z (d)= 
610.75 — 4 “ТООЛ % 

(а)75 (b) 50 (c) 25 (d) 20 

3 - 
7 $t XR aS iraia -0 

gi 3 3. jy 2 223 

(а) = (b) 3 (0-4 (4) 5 

0 

‘в | The additive inverse of (2) dS seen 

i 2. : EX 

(а)—1 (bs (c)1 (d) 5 

В 153 =0 
^ А zd old 

Find three rational numbers lying between : X' Tex 


Еих-4 , у= 2 , :--3 


Find the value of : (X — y) +z 


72 Accumulative test 


4] tilllesson 4 — unit 1 


Choose the correct answer from those given : 


ЛИЕ 3 ху=1 » then y = 57 


i 4, $2 3 
(a) 1 (b) 3 (0-2 (4) 1 
E “ҮХЭР s. 1\0. 
2 The multiplicative inverse of (1) 18 e 
(a) 2 (b) -2 (c) 1 (d)-1 
aie ele ə then X zen 
(4)-5 (0)5 (c) 1 (4)-1 
1Д):2-2 3a. ee 
4 ъ= 3 » then BS 
Mel 6 < 2 
(a) € (b) 5 (c) 1 (4) 5 
514 JP баре 
5] д of >= 
c3. 1 у. 1 1 
(а) 10 (b) 4 (c) 3 (d) 8 


— 2: -2 
ца тоге {һап 5 һу 


) 4 234 
(а) его (b) 5 (с) 5 (d) 1 


7 The rational number that has no multiplicative inverse is ............... 


(a) 1 (b) zero (c)-1 (d)2 
8)+3 is a rational number if X2 

Х+5 

(а)—3 (b) —5 (c) 5 (d) zero 


zh sal “3-5 
Ягг-= 2 » b= 2 » find the value of :^— 


[3| Using the distribution property » find the value of : i x94 3 x6- 3 


(Vt) үлэ / galtel V (OW) ouest, yalsdizis 9 


py Accumulative test 


D tilllesson 5 — unit 1 


Choose the correct answer from those given : 

(1 Ifax2=4 a then b s eem 

(a) 1 (b) 3 (c) 9 (d) 6 
{2\If3a=12 and ab = 1 s then b = +--+ 

(а) + (5) + (c)4 (d)3 
[8 If 2 x- 10 » then ix- — 


(a) 25 (b) 15 (c) 20 (d)5 
(4| The used property їп: © xls 2 ise 
(a) associative. (b) commutative. 
(c) multiplicative identity. (d) additive inverse. 
(8| The multiplicative inverse of 12 dS ssec 
4122 3 5 3 
(а) = (b) > (c) 1 (d) + 
|6 | The rational number that lies half the way between 4 , i 18 eem 
a). t 3. 1) 4. 
(a) 4 (b) 5 (с) 5 (d) = 


(71451 sthen 5X —Sy 2 


(a) 10 (b) 5 (c) zero (d) 25 
(8 Х-5 
|Х1-3 


is a rational number when X ж eee- 


(a)3 (b) -3 (c)-5 (d) x3 


ge Find a rational number lying at third the way between 34 > E 


from the side of the greater number. 


Них-4 > y = 2 Find in the simplest form : 2 X^ +3 Xy 


10 


iy р” Accumulative test 


Choose the correct answer from those given : 


(л If the algebraic term : 4 X 3 үзэх l is of the third degree » then п = 


(a) zero (b) 1 (c) -1 
(8 | The algebraic term : 33:964 у? is of the зс: degree. 
(a) ninth (b) sixth (c) seventh 


(3) If the algebraic term : X? у" is of the sixth degree , then m = 


(a) 2 (b) 1 (c) 6 
|41 The algebraic expression : 5 a + 5 a b is of the --------..--..- degree. 
(a) first (b) second (c) third 
41:86 руды 2 
(5/3 1 -1 
нү. al у 3. 
(a) 13 (b) 4 3 (c) à 
18 5. is a rational number » then X # -------------.. 
(a) 3 (b) zero (c) -3 
|3 3 ee 
мэрэг 8 
(а) 3 (b) 6 (c) 12 


(d) zero 

13 
(d) E 
(d)- 5 


(d) 24 


(8 If the algebraic expression : a X245 X? 4 7 X—9 is of the second degree 


6] till lesson 1 — unit 2 


» then a = sesser 
- mo (c) -2 (d) zero 
Я ita=5 , b=2 , с= 1 


Find the numerical value of the expression : (a + b) +c 


In the opposite figure : 
Write the algebraic expression which 


expresses the area of the shaded part and state its degree. 


A Accumulative test 


7] tilllesson 2 — unit 2 


Choose the correct answer from those given : 


|^ | The remainder of subtracting — 2 X from 7 Х1$............... 


(4)5Х (59 X (c)-9 X (4)-5Х 
(в The algebraic term : 6 c? b? is Of the лс degree. 

(a) sixth (b) second (c) third (d) fifth 
13 |+ is a rational number 3 if X z «e 

Х+5 

(4)-7 (0)-5 (с)7 (4) 5 


|4|The increase of 2 X than – 3 X is з] 
(a) X (0)-Х (с)5 Х (9-5 Хх 


(8 | Тїе remainder of substracting 2 X from — 3 X is ............... 


(a)-5X (b)2 X (с)5Х (d)6 x? 
(YA a? 32 m eene: 
(a) 12 a® (b) 7 a7 (c) 7 à (d) 12 a3 


(7 | The algebraic term : Ху" is of the fifth degree » then m = +--+ 
(a)4 (b) 5 (c) 2 (d)3 
18152-92+72= lige dex Perey 


(4)212 (9) 32. (c) 2122 (9) 3 23 


Я Reduce to the simplest form: 5 X?-2x 48-7 x-3« x? 


10 


Using the distribution property » find : ў х 12+ 5 x5+ 19 


12 


22 
1-4 a 
00724 

y d Accumulative test 


Él] Choose the correct answer from those given : 


[1 | The algebraic term : 32 is of the л, degree. 

(a) first (b) third (c) zero 
[2 2 | is the additive inverse of e 

(a) 2 (92 о3 
[(3]2 X * 3 y is more than 3 y — 2 X by ee 

(a) -6y (b)-4y (с)4Х 
ҮЛ = 30 » then 2х. ER 

(a) 10 (b) 20 (c) 30 
(5| The remainder of subtracting — 7 X from — 9 X is йл 

(a)2X (b)- 16 X (c)-2X 
8| What is the decrease of 3a — 2 b than2b + 4 a ? 


(a) 4b (b)7a (c)4b+a 


(7 The perimeter of the rectangle whose dimensions are (2 X + 1) cm. 


n till lesson 3 — unit 2 


(d) fourth 
a> 
(а) бу 
(4) 40 
(4)16Х 


(d)4b-a 
and (3 - 2 X) cm. 


анна ст 
(a) 2X (b) 4 (c) X (4)8 
(8 | The additive inverse of the number : X + 2 is .............. cm. 
(a) Х-2 (b)-X-2 ()2-Х (4)2 
E What is the increase of : 5 X +5 y-zthan the sum of 7 X-6y-z » y-3X-5z? 


E Subtract : 5 X?-3 xy +y? fom3y?«6x?-2 xy 


13 


D 
Й : 
ila" Accumulative test 


D till lesson 4 — unit 2 


ET Choose the correct answer from those given : 


EEATT © taro 

(а) 7 x? (5 x? (c) 12 x? (d) 12 X 
г1(3Х-3)--- | = 0 where X #0 

(a) 2 (0)-3Х (с)-3 (d)-1 
о усен: -12Х7у 

(a) 6 Ху (b) 6 x? (c) 6 (d) 6 X? y 
а The degree of the algebraic expression : 3 x y? +5 х2 у AS сө 

(а) ѕесопа (b) third (c) fourth (d) fifth 
5 | The rational number which lies in the middle of the way between i , $ T ош: 

(a) 2 (5 4 © $ (4 3; 
J+- E E yz 

x 

(a) у“ (b) 4 y^ (c) 2 y? (d) 2 у? 
7|-6Х3:3Х2---ө---. where Х #0 

(a) - 18 X? (b)-2 (c) 2 X (d)-2X 
в | If the rational number = has a multiplicative inverse » then X # «7 

(a) - 5 (b) -7 (c) 3 (d) -3 


B Add 6 X? + y -5 Ху > Ж? у? » then find the numerical value of the result 


when X= 1 ,y=-2 


3 


Е Find three rational numbers lying between : 4 sT 


14 


E Choose the correct answer from those given : 


[12 56 ОКУЫ, +3)=2X?+6X 
(а) x3 (b) x? 

2) Х+2у=5 ,ћепХ+2 (3 4 y) 
(a) 5 (b) 6 

3 += 4 >then 3% = ee. 
(a) + (b) 1 

axQxesyy6X^4^e esse 
(6x? (b) 15 x? 

5]-3(y43)2 жшше ы 
(a) -3y * 6 (b) -3y-9 

Б ItX-3 - 0 фен X= dicte 
(a) - 7 (b) 5 


m 


(a) I (b) 2 


(e) 


(а)2Х (b) 8X 


In the opposite figure : 
Find the algebraic expression which 


expresses the area of the colored part 


Eb ifx+5y=6 , 1-2 » find the numerical value of : X + 5 (y + z) 


(c) X 


(c) 11 


(c) 


nju 


(c) 15 y? 


(c) -3y - 6 


(07 


If the algebraic term : 9 X y" is of the third degree , then n = 


(c) 3 


The remainder of subtracting (— 5 X) from 3 X is ee- 


(c) I5 X 


10] tilllesson 5 — unit 2 


(d) 1 


(d) 15 


(4)-1 


(d) 15 Ху 


(4)-3у 


15 


р Accumulative test m till lesson 6 — unit 2 
ЇЇ! Choose the correct answer from those given : 
HE (X 3) (X3 2 X2 +k s then k = eee 
(а) 3 (b) -3 (c)9 (4)-9 
га | The middle term of hte expansion of (X + 3? lg 
(a) 3 Х (b) 6X (с)5Х (d)9X 
[S| If (X4 2) (X -2) 2 X? & k X-4 then k= ee 
(4)-4 (b) zero (c)4 (d) 8 
[а (X4 4) (Х-3) -Х2-ш-12 5 then m = eee 
(4)-Х (b) X (c)-7X (4) 7X 


(5 The square of the sum of a s b 15............... 


(a) a2 +b? (b) (a + b)? (с)2а+Ь (d) a? b? 
6 X+3 is a rational number if X # vs 

Х-5 

(4)-3 (0)-5 (c) 5 (d) zero 


JII (Х+у)?=15 9 X? +y? 29 ,ћепХу= 


(a) 5 (b) 2 (c)3 (d) 4 
IA = 0 EN AE 
в x^ ‚Шеп X= 

(a) 49 (b)4 (c) 7 (d)2 


[2 | Reduce to the simplest form : (X + 3) (3 X - 7) + (X + 5)(X-5) 


 ҥх+у=-1 » y+z= 


ээ 


Find the value of : X+ 2 y +z 


16 


lue Accumulative test 


Choose the correct answer from those given : 


23 


(vj 


2 


|>) 


[e] 


[ч) 


[e| 


ЕБУ о сте ас ИЕ 


(а)3х2+х (b) 3 x?41 (c) 3 X41 
(HINA) a Mes cain where X #0 

(а) Х+1 (b х2-х (0) X^ + x? 
IfX?21 > у2=9 ^ Xy 23 then(X-y?- eene 
(a) 1 (b) 2 (с) 3 

(274 -94)-(-За)-- ee emen where a x 0 

(а) -9 32-3 (b) 9 а2 + За (c) 9а2+3 
(4 x3 у2 Е ) +4 Ху= Х2у-2 where Xy #0 
(а) 8 х2у (b) 8 х2у? ()-8Ху 
7 X increases than 2 X by e0707 

(4)-5 (b) 5 (c)5 Хх 
(12:93) 23 = 

(а) 4a (6) 4а-3 (c)4a- 1 


4a^b-8ab-12a 


-2ab-4b-6whereaz0 


(a)4ab (b) 4а (c) 2a 


“УД till lesson 7 — unit 2 


(d)4 x^ 


(d) 1 


(d) 4 


(d) -9a2 +3 


(d) 8 Xy 


(d)-5X 


(d)4a+3 


(d)2a 


И Reduce to the simplest form : (X + 3)? —(X—3) (X -3)- 6X 


A rectangle of area (24 хз 7 a 42 X) em? and its width is 6 X cm. 


Find its length in terms of X 


Qf) Nus / гше] V (OW) Шз, уай 17 


ж «ШАПАААК КЇ till lesson 8 — unit 2 


ЇЕ! Choose the correct answer from those given : 


(11 Х-у-3 › X+y=5 sthen X?-y?= ELSE 
(a) 3 (b) 5 (c) 10 (d) 15 


2 Тһе value of k that makes the expression X 2_5 X+ k is divisible by (X—2) is es 


(a) 6 (b) 2 (c) 5 (d) 1 
‘з The quotient of : х2-12Х-20 by X-2is «e (where X + 2) 
(a) Х-4 (0) Х-4 (c) X-10 (4) Х 


[4| The multiplicative inverse of 0 Ain the simplest form is «+. 


(a 4 (b) 3 (с) 2 (4) 


(5 The area of a rectangle is 35 X? em? and its length is 7 cm. 


л 


ə then its width 2 «e cm. 

(a) 5 X (6) 35 X (c)4 X (d) 12 X 
(6. If the algebraic term 3 X? y" is of the fifth degree » then n = eee 

(4) 3 (b) 4 (c) 5 (d) 6 
[7 If - Ls then 5 X-5y 2 

(a) zero (b) 1 (c) 2 (4) 3 
[8| The coefficient of the algebraic term : 4 X y? 18 eee 


(a) 3 (b) 4 (c) 2 (d) 1 
И Find the quotient of : 2X3-5x?-22X-15by2X43 (where x=) 


Е Find : (X + 2 — 4 (X + 1) »then find the numerical value of the result when X = 2 


18 


2 
j^ à Accumulative test m till lesson 9 — unit 2 


E Choose the correct answer from those given : 


125 X^4 18 X43 35 X & nene (5х2-3Х-7) 

(a) 5Х3 (b) 5х2 (c)5X (d) 5 
(2| The Н.С.Е. of the expression : 3 X? y - 6 X is eene 

(a) 3X (b) 6 x (c) 3 Xy (d) 3 x? 
[3| The simplest form of the expression (X — 2) (X + 2) + 4 is өс 

(a) X244 (b) х2-4 (с) x? (d) 4 
4 3x ККК ТГ Su] 

(a) -3 (b) I (c) 3 (b zi 
(5 The Н.С.Е. of the expression : 3 x? y? T15Xyis-— 

(4) 3 Xy (b) 6X (c) 5 Xy (d) X y 
(8]f3 Xxkz 12 X? ,then k= зс 

(a) 2x* (b) 6 x? (c) 4 x? (d)4 X 
[7] 8 c) 2 4 e x eene 

(a) 2с? (b) 2c (c) 4 c? (d) 4с 
8]6a?4 12022 6 (s ) 

(a) a? + b? (b) a? - 2 b? (c) 6a? +b? (d)a+2b 


Factorize by identifying the highest common factor : 


18X? y3 +6 x3 y2-3 X? у? 


Ifa+b-—c=5 › then what is the numerical value of : 


(a+b+c)(a+b—c)-—2c(a+b-c) 


Choose the correct answer from those given : 


[1 | The arithmetic mean of the values : 3 55 92 9 6 is eveneens 


(a) 5 (b) 7 (c) 3 (d)4 
[2 | Тһе arithmetic mean of the values : 8 56 »—5 »7 is vr 
(а)3 (b) 4 (c) 10 (d) 16 
[з | If the arithmetic mean of the marks of 5 students is 20 » then the sum of their marks 
бачанне 
(а) 100 (b) 4 (c) 5 (d) 20 
а |The arithmetic mean of the numbers : 6 3 X »5 +X 56 is s 
(а) 3 (b) 5 (c) 6 (d) 16 
5|The algebraic term : 2 ge y is of the +--+: degree. 
(a) first (b) second (c) third (d) fourth 
S)iX—2) (X5) HF нөөс -10 
()-2Х (0) 5 Xx (зх (7X 
7 | The arithmetic mean of two supplementary angles 18 “нөөс А 
(а) 70 (b) 90 (c) 180 (d) 40 
8 | If the arithmetic mean of the values: 2 54 » X »5is4 s then X 2 


(4) 4 (b) 3 (c)5 (d) 6 


E If the arithmetic mean of the values: 8 »7 ›5 59 3433 5k +4 is 6 » find the value of k 


Reduce to the simplest form : (X + 2)? — (X + 2) (X - 2) 


» then find the value of the result when X = 1 


20 


2) 
ГД” ^ccumulative test 


[1] Choose the correct answer from those given : 


[1 If the order of the median of a set of values is the fourth » then the number 


of these values 18 «нөсөө 


(a) 3 (b) 5 (c) 7 (d) 9 

[а If the order of the median of a set of values is 6 » then the number of these values 
бн 
(а) 10 (b) 12 (c) 11 (d) 16 


[3| The median of the values: 8 55 5 12 2 43 ig vss 


(a) 2 (b) 5 (c) 8 (d) 12 


m till lesson 2 — unit 3 


[4] If the order of the median of a set of values is the fourth and fifth 5 then the number of 


these values 18 «eee 


(a) 14 (b) 8 (c) 15 (d) 7 
5| The middle term of the expansion of (X + З) анна 

(a) 3 x (b) 6X (c)5X (4) 9 Х 
6 Тһе number that lies in the middle of the way between E , i jS emnes 

ax 1 3 2 7 

(а) Ж (5) Ж (с) * (d) Ж 


N 


The median of the values : 7 35 33 5 1 ig ereere. 


(a)5 (b) 4 (c)3 (d) 7 


[æ] 


The simplest form of the expression : (X - 2) (X + 2) +4 is eiee. 
(а)х? +4 (b) х2-4 (c) x? (d)4 


[2 | If the sum of marks of Yossef in 3 consecutive month 


of the fourth month » if the arithmetic mean of his marks is 93.5 marks ? 


s in maths is 276 » what is the mark 


If the median of the values : 


К+9 3 Kt3 $ KBB 5 kl2 5 k +7 is 7 Find : the value of k 
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7 
Wa Accumulative test 17| till lesson 3 — unit 3 


Choose the correct answer from those given : 
[1] The mode of the values : 2 93 94 33 5618 vce 
(a) 6 (b) 4 (c)3 (d) 2 
(2) If the mode of the values: 5 57 » X 5»559 is 7 s then X= vr 
(a) 4 (b) 5 (c) 1 (d) 2 
з | If the mode of the values: 7 ›5 ›2 Х+3 55 57 is 5 › then X= vn 
(a) 2 (b)-1 (c) 1 (d)-2 


га | The rational number 3+X _ 0 when X = vee 
1-Х 


(a) 7 (5)-7 (с)3 (4)-3 
(3 X42 29 X2 4 k X 16 > then k = eeens 

(a) 12 (b) - 12 (c) 7 (4) 24 
(81124: x25 then X e rere 

(a) 10 (b) 15 (c) 20 (d) 25 


(3)7 X (b) 3X (c) 7 (d) 21 
8| The number lies half the way between : 1 , i 18 eee 


(a) + () i (c) $ (d) 


E If the arithmetic mean of the values : 2K »3k » 1054 i56» find the value of k 


ЇЕ! The following table shows the marks of 40 pupils in an exam : 


| маж 5 6 7 8 9 10 | Total | 
| Frequency 4 7 2 8 13 6 40 | 


Find the mode mark. 
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Multiple choice questions 


If 52 7 is a rational number » then X # гсн, 


(а)3 (0)-2 (с) zero (d) 2 


3 
210 34X is a rational number » then X # 7 


(a)3 (b)-3 (c) zero (d)7 


(a)4 (0)7 (c) -4 (d)-7 


The number that lies in the middle of the way between land ннән 
y 8 8 
(a) Y (5$ (с) d (d) 1 


В The property used in the operation : 4 х1= $ 18 ee 
(a) closure. (b) commutative. 


(c) multiplicative identity. (d) multiplicative inverse. 


О The number 0.63 as a fraction is === 


23-63. T Хүй 2129 
(а) 100 (5) i (c) 9 (d) in 


The additive identity element in Q is +--+ 
(a) 1 (5)-1 (с) zero (d) 2 


А The multiplicative identity element in Q 18 verre 
(a) zero (5) 1 (с)-1 (4) 9 


ар 2 
Е The multiplicative inverse of the number ( zs ) 18 ee 


(a) $ (b)-$ (251 (a)-4 
The multiplicative inverse of the number 0.04 is += 

wk 052 (с)25 (4) – 25 
The multiplicative inverse of the number 1 + ise 

(33 (3 (0$ (d) $ 
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Important Questions 
(ic serm ecco 
(a) 7.1 (b)3 (c) 0.37 (d) 135 


If = then 4 X-4ys e 
(a) 1 (b) zero (с) 4 (4) 5 


114] #2 х= 10 » then ix- eee 
(a) 1 (b) zero (c) 4 (d) 5 


The number that has no multiplicative inverse is =- 
(a) zero (b)1 (c) - 1 (d) 2 


[16] Subtracting i from 4 gives «eem 
(a) 1 (b) - 1 (c) zero (d) 3 


Шҥ5х=20 , xyz Lo theny s 


? = 51 см! 

(a) 4 (5)-4 (c) 4 (9-4 
Be = 4 them Pe = 

a) 2. 4 25. 

(a) 4 (b) 5 (916 (d) 1 
Ш The number of rational numbers lying between + апа i 18 eH 

(a) 1 (b) 2 (c) 3 <- (d) infinite number 
mrg xx=4 s then X 8 

(а) 1 (b) zero (c)4 (4)7 
95/6 кухан 03 

(а)> (b) = (c)« (d)s 


The rational number 2, is negative if X «e 


(а)> 0 (b) «0 (c) <0 (9) =0 
Girt << ,їепХ= she Ms dba esa da 
(a)1 (b)2 (c)3 (d)4 


'The number em does not represent a rational number if X = e- 


(a) zero (b)- 1 (c) 5 (4) +2 
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Algebra and Statistics 


Complete questions 


[1] The additive inverse of the number (5)° ds 


Я The additive inverse of the number | s [ig ozone 


кле! 2 them S6 acit 


Do«- | ail 


Hir 3 x=3 шеп 3 X= — 


[6] h (as a recurring decimal) 


Bii ИШИҢ» 


X43 
Brž eo »then X x 


41! зонд нөх 9 
Ш = = 7b 
нё The — inverse of the Е 5l 18 eM 


The жыйн inverse of the number (— 7)0 is eee 


[ гх=10 : у= 5 then Х+у= m 


ds d ЖЫЙ E poiu 
mu 2 » then b 


0105-1-02. 


ЇЇ The sum of any rational number and its additive inverse equals 


IfX+y=y+X=y > then X is called an additive «єє 
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Important Questions 


BH 12 +х=0 > then X = ·-............. 


@ The number which is equal to its additive inverse is --------------. 


The rational number which lies third the way between 8 and 12 from the side of the 


smaller number is --------------- 


Essay questions 


д Find three rational numbers lying between i and + 


Find four rational numbers lying between 4 апа = 


Е Use the distribution property to find the value of : "a x3+ i х9- i x4 


n Use the distribution property to find the value of : вэ x34 i x5- 3 


[5| Use the distribution property to find the value of : $* $5 9х 2 - 4 


 ҥх= i » у= 2 > 2-4 Find the numerical value of the expression : X y z 


[7| Find the value of : (2 + 2) * 3 


Find a rational number lying at on third of the way between E , 12 from the side of the 


smaller number. 


Find the value оѓ: 3 Xz +y 


"us | 


Ших-4,у-9. 


Ших-4»,у-3 Хо 


Шга-4 , Ь=-3 then find in the simplest form the value of : a b — i 


Prove that the number Š lies between i and i 


Ших-3 > ys > 2=-2 Find the numerical value of : X — (z + y) 


Х-2 i : : 1 
If X = 0 Find three rational numbers lying between : E and 


1-Х 
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First | Multiple choice questions 


ED The algebraic term : 6 X 9 у? is ОЁ... degree. 
(a) third (b) fourth (c) fifth (d) sixth 
e algebraic term : yis Of escenes egree. 
E The algebrai 6 X y is of deg 
(a) second (b) third (c) fourth (d) sixth 


E If the algebraic term : 9 X y" is of third degree » then n = ++ 
(a) 1 (b) 2 (c) 3 (d) 4 


[4] The degree of the algebraic expression : 2 X 2 y-6x y? «9x? y? 18 eee 
(a) first. (b) second. (c) third. (d) fourth. 


GBs x™4+2x"=7X% then m +n = з 
(a) zero (b) 3 (c) 8 (d) 12 


[3 The perimeter of the rectangle whose dimensions are 8 X » 5 X length unit is зе 
length unit. 


(a) 40 x? (b) 13 X (c) 40 X (d) 26 X 
Ch er > i 
(a) 7X (07x? (c) 12 X (d) 12 x? 


B The result of subtracting (— 3 а) from (2 a) 18 «+e 
(а) 5а (b)-5a (c)a (4)-а 


ga 4 X increases (— 4 X) Бу -------------- 
(a) zero (b)8X (c)-8X (d)16 X 


If (X -3) (X 43) = X? - k s thenk = oe 
(a)3 (b) 9 (c) 6 (d)- 9 


Ш If (X—8) (X48) = х2 + к, then k = eee 
(a) - 16 (b) 16 (c) 64 (4) – 64 
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Important Questions 


Ё (х-3)2-х2-.............. +9 
(4)6Х (b)-6x (c)9 X бузу 


The middle term in the expansion of 2x-5 y? 18 е 


(a) - 10 х2у? (b) 20 X y (c) 10 x? y? (4)-20 Ху 
14] A cube of edge length 2 b cm. » then its volume is --............. ст? 
(a) 4b? (b) 2b? (c) 4 5? (d) 8 b? 


2х? +4х3-. STEM 
(a) 6 x? (b) 6 x$ (c) 8 x? (d) 8 x $ 


 ҥх+у=5 5 x?«xyz20 then x 2. 
(a)4 (b) 5 (c) 15 (d) 20 


The square of the sum of the two terms a » b is з... 


(а) a? +b? (b)2ab (c) (a + b)? (d) 2 (a+b) 

If the price of 5 pens is X pounds » then the price of 50 pens is ee- pounds. 
x 5x 

(а) 55 (b) 10 X (c) S0 X (d) 2 
(B6x?^«i18x?z (X43) 

(a) 6 (b) 6 X (c) x? (d)6 x? 
BE) (х2-х)-х- eee where X 0 

(a) zero (b) X "o уот (d) X41 


Complete questions 


@ 3 х-уох+5у)=-6х2+13ху............ 


 2х?у?хзху= DH 


29 


Algebra and Statistics Энэ 


В If the algebraic term 2 X ? y™ is of third degree » then m = + 


В The H.C.F. of the expression : 8 x y+16X у? is eee 


5 х7-15ху-5Х(---- mene ) 


В oc«»0ox-522x?«-——— -15 


Ш X (0243 X) E -3х2 


[@>—+у?- PE y z0 


The middle term of the expansion of (2 X + DP Escrito 


If (X—5) (X 5) 2 X2 «2k X-25 s thenk = өөө, 


KB Ifa—b=7 thena(a-b) + b (6-а) = 1 


[D Ifa+3b=5 ,с=3 then a+ 3 (b + c) = зс 


(Х+у)?=26 » X? +y? = 14 s then Xy = eee 


{В 1f the algebraic term : 4 X угт lis of fifth degree » then k = + 


Find in the simplest form : (5 X + 6) (2 X—3) 


Я Simplify : (X + 2)? - (x - 8) (X + 2) 
E Find the quotient of : 15 X? y +9 X y? by 3 Xy where X y #0 
q y 
Үй Divide : 20 a? b? + 15 a? b? + 10 a b by 5 a b where ab #0 


15 | Simplify : (3 X +5) (8 X—5)+8 > then find the numerical value of the result when X 2 —2 
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Important Questions 


G Add:4 x «3y-5and3x-4y«7 


E Add: х2 +5 xy-2y? and x2-3 xy-7y2 


E What is the increase of X? -5 X- 1 than 3 X242 x-32? 


B Subtract : 5 Х2 + y? -3 xy rom x? -2 xy «3 y? 


Kf) Factorize by identifying the H.C.F.:5 X? 15 Х2+ 10 x 


Factorize by identifying the H.C.F. : 4 X? y _6х° у? +2Xy 


{B Factorize by identifying the H.C.F.:3a(4a45b)-2b(4a4 5 b) 


Find the quotient of : X? — 5 X + 6 by X— 2 where X «2 


[14| A peice of rectangular land of 


area (X 215X4 6) square metres and its width is (X 4- 2) 
metres find its length. 


(B Adà:x?«2x-3 , 4x?-5x«6 , 143x-3x2 


ix«y-3 , у+2= 1 find the value of : Х+2у+2 


Simplify : (X+ 2)? -4 (X + 1) » then find the value of the result when X = 3 


KB Simplify : (x + 2)? - (x + 2) (x-2) 


Ш Simplify : (X + 1) (X+ 2) - X? , then find the numerical value of the result when X = E 


Find the value of k which makes the expression : X? — 9 X + k is divisible by X-4 
without a remainder 


A rectangle of length (2 X + 3) cm. » width (X + 2) ст. Find the area of the rectangle in 
terms of X » then find the area when X = 5 
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Multiple choice questions 


The arithmetic mean of the values 156 94 98 96 iS eenen 


(a) 4 (b)5 (c) 6 (4)7 


B The median of the values: 8 94 93 35 97 is sr 
(a) 3 (b)4 (c) 5 (d) 7 


E The mode of the values : 11 31 32 32 11 215 
(a) 1 (b) 2 (c) 11 (d) 14 


a If the arithmetic mean of the values : 9 4 55 » Хіѕ 5 »then X2 
(а)2 (b) 3 (c)4 (d) 5 


[B If the mode of the values 7 55 »X+4 57 is 7 s then X= 11] 
(a) 5 (b)4 (c)3 (d) 11 


[6] If the order of the median of a set of ordered values is the eleventh » then the number of 


values is e 


(a) 5 (b) 10 (c) 20 (d) 21 


The arithmetic mean of the values 5 » X + 1 93 = Xis 7 
(a) 1 (b)2 (c)3 (d) 5 


a If the sum of four values is 28 » then the arithmetic mean of these values is m 


(4) 4 (0)5 (c)6 (d)7 


a If the arithmetic mean if six values is 4 » then the sum of these values is n 


(a)4 (b)6 (c) 1 (d) 24 


If the median of the values : k +3 5k +2 5k +4 is 8 where k isa positive integer 


(a) 2 (b)3 (c)4 (d) 5 


Important Questions 


The order of the median of the values : 6 2 39 3 , 10 is = 
(a) second (b) third (c) sixth (d) ninth 


If the arithmetic mean of the values: 2 X » X- 1 »1is2 , then X = ------ 
(а) 1 (b) 2 (c) 3 (d) 4 


Complete questions 


If the median of the values 27 »45 519 , 24 528 is X , then Х= 


If the order of the median of a set of values is seventh , then the number of values 


€ is the most common value. 


a The arithmetic mean of : X + 6 and 8-Х18------- 


В The mode of the values 3 52 » 12 )251052i8 ereere 


If the arithmetic mean of 3 »4 skis 5 5 then k = e- 


g The arithmetic mean of five values of sum 20 is ------- 


Essay questions 


E 1f the mode of the values : a + 2 2a+15a+35a+2 is 18 , find the value of a 


The following table shows the marks of a student in maths : 


Month October | November | December | February vra April | 
44 52 | 


Mark 29° | o3 j| 3€ [oo 
The following table shows the marks of 24 students in one exam : 


Find the arithmetic mean of these marks. 


ЛИН НТ: Total | 
Ф | -% 24 | 


| маж 7 8 
| No. of students 6 5 


Find the mode mark. 
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Algebra and Statistics 


ü The following table shows the marks of three students : 


Name—Subject] Arabic | English | Social Studies | Maths | Science 
Ahmed 23 33 24 27 23 
Hassan 24 21 29 26 20 
Mahmoud | 25 | :2 | 30 18 10 


First : Find the median of Mahmoud's marks. 
Second : Find the arithmetic mean of Hassan's marks. 


Third : Find the mode of Ahmed's marks. 


ЇЕ Find the arithmetic mean » median and mode of the values : 42 530 551 535 » 42» 40 


П If the arithmetic mean of the values: 8 575 59 5453 >k +4 is 6 Find the value of k 


The following table shows the marks of the students of a class in maths » find the mode 
mark » then find the number of students who got less than 6 marks 


| — Marks 2 4 | % 8 ю | 
| Frequency 5 Ч | 13 6 4 | 


8 | If the studying hours of Hanan during 6 days are as follows 


| Day Sat. Sun. Mon. Tues. | Wedn. 


| Number of hours 3 i 2 2 i 3 4 3 | 


Find the mean of daily studying hours. 


(©) If the arithmetic mean of the values : 9 »2k »5 » 4k is 8 Find the value of k 


If the median of the values : X +5 » X 4 3 » X 4 8 15 9 Find the value of X 
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Algebra and 
Statistics 


: Revision for the important rules of 


1 Э Remember | The rational numbers 


The rational number is the number that can be expressed in the form = 
where a and b are integers and b z 0 


J 
Examples for rational numbers : 3 >$ » 73 Zer0> 43 ‚ 035 3 43% 503 
Each integer is a rational number with denominator = 1 Le.Z CQ 
For example : 7 = 4 ‚ 0= © 


If E is a rational number » then b #0 


For example : If — € Q > then X-5 #0 іе.: X#5 


E the rational number d =0›Шепа=0 | 


ЭХ th ien ей ia. FX eb 


For example : If the rational number е 


| Zero is the additive identity element (additive neutral element) їп Q | 


‘Ode d. gud 
For example : 0 + 257 +0=5 


| The number | is the multiplicative identity element (multiplicative neutral element) in Q | 


-2 -2 -2 
For example : 1 х 


The additive inverse : 
: а : ЭЭН : : а 
For every rational number m. there exist an additive inverse to it that is (- гч 


where үн + (- = ) = 0 (The additive identity element) 


For example : The additive inverse of the number > is C 3) 
where = + C 3) = 0 (The additive identity element) 


Notice that : The additive inverse of the number zero is itself. 
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Final Revision 


The multiplicative inverse : 


: а : RENE : 
For every rational number rx except zero there is a multiplicative inverse that is 


the rational number = where = gia 1 (The multiplicative identity element) 
a a 


For example : 


The multiplicative inverse of the number = is + 
where 3 x i = | (The multiplicative identity element) 


* There is no multiplicative inverse for the number 0 because = is meaningless. 
* The multiplicative inverse of the number 1 is itself. 


* The multiplicative inverse of the number —1 is itself. 


The number that lies at the middle of the way (halfway) between two numbers 


= The smaller number (+) + | The difference between the two numbers | 


= The greater number © i | The difference between the two numbers | 


_ First number + second number 
2 


For example : 


оо|- 


3 
The number that lies at the middle of the way between i and 4 = = $ 


The number that lies at one third of the way between two numbers : 
(1) From the side of the smaller number 

= the smaller number (=) 1 | The difference between the two numbers | 
(2) From the side of the greater number 


= the greater number ©) 4 | The difference between the two numbers | 


For example : 
The number that lies at one third of the way between 4 and — 2 è 
: Lord SI... Bd 
(1) From the side of the smaller number 6*3 | 8 ( 6 ) | =- 23 
: co. з, SM — 1 
e From the side of the greater number = 8-3 | 8 ( 6 ) | == 
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Algebra and Statistics 


12) Remember | The algebraic term and the algebraic expression and their degree 


| The algebraic term is formed from the product of two or more factors. | 


For example : 5 X is an algebraic term is formed from : 
e 5 numerical factor (Coefficient of the term) 


* X algebraic factor (Symbolic factor) 


The degree of the algebraic term is the sum of the indices of the algebraic factors 
(symbolic factors) in this term. 


For example : • The term 5 X is of the 1? degree. 
o The term — 9 Z is of the 2™ degree. 
• The term 7 X? y is of the 3 degree. 


e The term 7 is of zero degree. 


The algebraic expression is formed from an algebraic term or more. 


For example : * 7 а + 5 b is an algebraic expression consisting of two terms. 


.3х2-4х2 y —7 X is an algebraic expression consisting of three terms. 


The degree of the algebraic expression is the highest degree of the terms forming it. 


For example : • 3 y + 7 is of the 15 degree. 


4х2 5 X43 is of the 2™ degree. 


17) Remember | Like algebraic terms 


The algebraic terms are said to be like if the algebraic symbols forming their factors are 
like and the indices of these symbols are equal. 


For example : € 3 X »—7 X and X are like terms. 


e3 X y? and — 5 y? X are like terms. 


but: бх? ,7 Xy and — y ? are unlike terms because their symbols are different. 


7х, 5 X2 and 3 X? are unlike terms because their indices are different. 
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10) Remember | Adding and subtracting algebraic expressions 


We can add the two expressions : 3 X—5 y +7 and 2 y—7 X +3 by 


Y Y 
The horizontal method The vertical method 
Y 
In this method» we use the commutative In this method; we arrange the two 
and associative properties. expressions vertically such that the like 


terms lie under each other using the 
commutative property. 


A3X-5y7 
-7X+2y+3 
-4Х-3у-10 


"6 Х-5у+7) + (2у-7Х+3) 
=(3Х-7 ХХ) +(-5у+2у)+ (7+3) 
=-4X-3y+10 


We can subtract 3 X —5 у +7 from 2 y—7 X +3 by 


Y 
The horizontal method The vertical method 

Y 
In this method» we put the subtraction In this method; we arrange the terms 
operation in the form : of the subtrahend down its like terms 
The remainder of the minuend; then we add the 
= Teminent =the subtrahend minuend to the additive inverse of the 
-. The remainder апраца, 
-(2у-7Х-3)-(3Х-5у-7) The minuend : тасаг 
=2у-7Х+3-3 Х+5у-7 The subtrahend : - 5 y+3X+7 
а ЭЭС ДЕЛ цас The remainder= 7у-10Х-4 
=-10X+7y-4 


(0) Remember | Multiplying algebraic terms and expressions 
8 Multiplying а monomial by а monomial | 


When multiplying a monomial by another monomial : 


Өө Multiply the symbols regarding adding the indices of the 


Itiply th ients. 
Өм iply the coefficients factors which have like bases. 


For example : 
°5Х x(-3y)=-15Xy ,-3Х1х4Ху--12Х7у 
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Algebra and Statistics 


f Multiplying a monomial by an algebraic expression 


by each term of the algebraic expression. 


When we multiply a monomial Бу an algebraic expression » we multiply this monomial 


И “а 
For example : 3 Х(4у-Х) = 12 Ху-3х? 


Multiplying two binomials 
| First | Multiplying by inspection | 


9b? 


6a? — 
(3a+2b) = 


=] 


Y 


-— 


ба? + ab = 2h? 
1 1 { 


First|| Product of means | |Ѕесопа 
x t x 
First | Product of extremes| |Second 


The product of the sum of two terms and the difference between them : 
(a + b) (a - b) = a?-p? 


| i.e. Sum of two terms x difference between them = square of the first — square of the second J 


For example : (a + 3 b) (a-3b)2a?-9p? 


The square of an expression containing two terms : (a + b) 2 a*+2ab+b? 


The square of an expression consisting of the sum of two terms = 
The square of the first ® 2 x the first х the second + the square of the second. 


For example : (2a +3)? 2 23)? +(2x2ax3)+37=4a7+12a49 


9 The square of an expression consisting of the difference between two terms = 
The square of the first Ө 2 x the first x the second + the square of the second. 


For example : (2 X—5 у)? 2 Q39? -Qx2 Xx 5 y) + (5 y)?=4X?-20 xy «25 у? 
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17) Remember | Dividing algebraic terms and expressions 
{ Dividing a monomial by a monomial 


When dividing a monomial by another monomial : 


Divide th ffici Divide the symbols regarding that the indices of the factors of 
ПОСАВИНИ: like bases should be subtracted. 


For example : • — 12 а?+3а=-4а2 


• 28 а5ь 3с3 + (4а?) =7а2Ь2с5 
Dividing an algebraic expression by a monomial 


When we divide an algebraic expression by а monomial, we divide each term of the 
expression by this monomial. 


For example : (16 X? y +24 X?y*-8x?y)« (CAx? y) 
 dex?y 24x?y* вх?у 


- : 2-- 2—=-4Х-6у?+2 
-4Хѓу -4Хѓу -4Х-у 


Dividing an algebraic expression by another one 


To perform the division operation of an algebraic expression by another one » we will 
remember the steps of division : 


— 


For example : To find the quotient of dividing 5 a— 10 а2+ба?+3 by 3+2 a?-4a 


Q Arrange the terms of each of the dividend and the divisor descendingly according to 
the power of a before performing of the division operation. 


@ Divide 6 a? by 2 à? »then the result 3 a 2a?-4a43|6a?—10a?24 5243 
За+1 


© 2) 
Ө Multiply 3a by (2а2-4а+3) 5642-1242 +9a 
—» 


@ Subtract (6 а? e e . 
Ө, ө Ө 
from (6a? — 10а2+5а+3) Evan ri 


0 0 0 


[5] Repeat the previous steps in the same order 
till the difference will be equal to zero: then the 
operation of division will be finished and the quotient will be : 3 a + 1 
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Algebra and Statistics 
Bg) Remember | 


[1] Find H.C.F. of the algebraic terms of the expression. 
e Put H.C.F. outside two brackets. 


e Divide each term of the algebraic expression by the H.C.F. and write the quotients 
inside the two brackets. 


The steps of factorization by identifying the highest common factor (H.C.F.) 


For example : 21 a3 b2-7a2b2-35 а252-7а252(3а-1-5) 


А 5 " 5 Sum of these values 
The arithmetic mean of a set of values = — — — — — — — — 
Number of these values 


For example : The arithmetic mean of the values : 2 55 575459 53 


‚ 2+5+7+5+4+9+3 35. 
15 7 =a a5 


The median of a set of values is the value which divides this set such that the number of 
values which are greater than it is equal to the number of values which are smaller than it. 


To get the median, we arrange the values ascendingly or descendingly 


2 m" 
(ar the number of values is odd , then : | If the number of values is even , then : 
> 


The sum of the two middle values 


2 


The median is the value which is in the The median = 
middle exactly. 


f р For example : 
pias das * If the values are : 
27 413 423 524513521 


Then its ascending order is : 


* If the values аге: 
42 523 517 »30 420 


Then its ascending order is : 
13 513 24 527 
17 520 » 23) 530 542 i du , 
g 


21 4 23 =22| 


(- The median Е 23) E The median = 


| The mode of a set of values is the most common value. | 


For example : The mode of the values : 6 ›2 53511 1658 56 3 156 
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Statistics 


! Model Examinations of the School Book on 


Answer the following questions : 


Complete each of the following : 
112 1 аана: 21 


г |If the order of the median of a set of values is the fourteenth » then the number of these 
values equals eee 


B)(2X- 3) (X45) 52 X? ese “15 


E Choose the correct answer from those given : 


(л | The rational number that lies one third of the way between 8 and 12 from the smaller 


(a)8 4 (b) 10 94 (d) 10 4 
2) If the mode of the values 7 35 5X+45557is5 9 then X =... 

(a) 1 (b) 4 (c) 5 (d) 7 
3]IfA«[ ]-20 , А+А+[ |-35 s then A = RM 

(a) 15 (b) 20 (c) 5 (d) 10 
4|The arithmetic mean of the values 1 56 .458,618- 4-3) 

(a) 25 (b) 5 (c) 6 (9) 8 
51113 X210 sthen 2 Хн 

(a) 25 (b) 15 (c) 20 (d) 5 
8l 0.7 E m es 

(a) 1 (b) 3.7 (c) 0.37 145 


EJ [a] Subtract : 5 X2« ? -3 xy «1 from 6х2-2 ху+3у? 


[b] Use the distribution property to find the value of : 


ӘЛ ulus ZE ul . ЭГ... 
168577 “46” 1 165 7 


(4| [a] Simplify to the simplest form : (2 X — 3) (2 X + 3) +7 › then calculate the numerical 
value of the result when X = — 1 


[b] Find three rational numbers that lie between : i and i 
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[a] 1 Мде:2Х7-3Х2-4Х-6 by 2х+3 (where X#-2 
2 


[b] The following table shows Gehad’s marks in mathematics exam in 6 months : 


| Month | October | November 
| Мик | 30 | 35 


December | February | March | April 
42 3*- p x4 |е ў 


Find the arithmetic mean of the marks. 


Answer the following questions : 


Complete each of the following : 


(1124 X^ y$26x2y3 x 

(2) The remainder of subtracting — 3 X from 2 X is -------- 
[8]1.21/32.53 3 59 B see (in the same pattern) 

(4 If the mode of the values 7 55 544355,7157 9 then a = e 
(BS X74 15 Xy 25 Xe d esee ) 


Choose the correct answer from those given : 


[1] The algebraic term 6 X? y? is of the +--+ degree. 

(a) third (b) fourth (c) fifth (d) sixth 
2 The rational number that lies in half way between i and $ 18 eH 

(a) 2 ( à GE (4) 3; 
:3| The multiplicative inverse of the number (4) 18 ee 

(а)2 (0)-2 (c) 1 (d) -1 
[4] Il is a rational number » then X # ---- 

(a)-2 (b) 0 (с) 2 (4) 5 
(5| The median of the values 5 54 5718 +++ 

(a)4 (b) 5 (c)7 (d) 16 
[5 If the arithmetic mean of the values 3 5 5 and X + 2 is 4 » then the arithmetic mean of 


the two values 5 —X » 5-2 Xis ---...-........ 


(a) 6 (b) 4 (c)3 (d)2 
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[a] Using the distribution property » find the value of : 


7 
[b] Find three rational numbers that lie between : 1 апа 4 


[ [a] What is the increase of: 7X+5y+z Шап 2X+6y+z? 


[b] Divide: 14 X2y -35 Xy? 47 Ху by 7Xy where X £0 and y £0 


[a] Simplify to the simplest form : (X — 3) (X 3) + 9 »then 
calculate the numerical value of the result when X = 5 
[b] If the arithmetic mean of the numbers : 8 57 55 393433 3k +4is 6 


» then find the value of : k 
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| Model examination for the merge students 


Answer the following questions : 


ЇЇ! Complete each of the following : 


3) The rational number which hasn't a multiplicative inverse is =e% 
[4] The median of the values 3 54 5518 veere 


5 The number t is a rational number if X # ------------... 


И Choose the correct answer from those given : 
TJI $ X= $ then X2 езт 
(a) 1 (b) 0 (c) 4 (d) 7 


{no 


? | The arithmetic mean of the values 2 53 58 52 55 equals «+--+ 
(a) 3 (b) 2 (c) 4 (d) 8 


з The additive inverse of the number — 3 is 4 


(a)-3 (b)3 (с) 4 (d) -4- 


|4| The remainder of subtracting 7 X from 9 X equals еее 
(4) 2Х (b) 16 X (c) - 2X (d) 0 
5 The mode of the values 3 53 94 94 55 ,3is vei 


(a) 4 (b) 22 (c) 5 (d) 3 


В [a] Using the distribution property » complete to find : 


5 5 CENT TR CUR MET TN. 
9 х8+#х5+# = =( + + )= + ( )= 


E Put true (v ) or false ( X ) : 
(1| The quotient of 12 X^ 6 X by 6Xis2 X?^4.1 6 3 
[8| The H.C.F. of: 15 X? 4 5 Xis 5 X? Bod 
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[3] The rational number that lies between land 2 is 4 
4 q 5 


(4]5 X43X28X 
[(8)If (X - 42 2 X? + К+ 16, ћепк=4Х 


B Match from column (A) to column (B) : 


Column (A) Column (B) 
(11153 =0 » then x= КИШ 3 
[2)3 X24 15y Eiin (х?+5у) 7 
(3) (3 X45) + (4 X-5)2 eee 50 
(814 = — % 1 
[511 & = 1 „ће 1x 
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D < Algebra апа 
Some Schools Examinations оп wee 


ПТ cairo Governorae A 
БЖ 


Answer the following questions : 


El-Waily Educ. Admin. 
St.Joseph Maronite Language Schools 


EJ Choose the correct answer : 


{1|The mode of the values: 6 58 56 9191 59 58 92 ,815-.--............ 

(а)1 (b)6 (c)8 (d)9 
(2]a?b xab = PAA ATS 

(а) а? b? (b)3 a? bt (c)a* b? (ааз b? 
Зз |Тһе multiplicative inverse of | = ГОО 

(а) 8 (b) 7 (c) 8 (4) 7 
га The degree of the expression : х+2х у+3 у? X? is the чн. degree. 

(a) 15 (b)2"4 (c)3 (9)4% 
[5 (-5X)+(-3X)-X= ннн 

(а)-9Х (b)9 X (c)8 X (4)-8Х 
6)(3а+2)2=9а2+............... +4Ъ2 

(a)6 ab (b) 12 ab (c)24 ab (d)36 ab 

А Complete : 


[1 |The arithmetic mean of the values : 22 5 18 5 15 »25 and 30 is =- 
TOURS PNE = 

(8) 227 

(3](Х +4) (Х— 4) = ............... 

|4|The median of the values : 23 , 16 12 328 321 532 ,915-.............. 
(Б)7 X (X--5 y) y 7 X2 4 +оо». 


[а] By using the distribution property find : 3,2,5,1 ix St 
р 
D I do Qum gro 
[b]Subtract : 5 X? -2 X-1 from 8X?-3 X47 


[c]Add : 6X?-5 X «3 and 4Х?+2Х+5 
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B aras} А ь==2 » с=3 > find the value of : c? 6 a b 


[b] Divide: Х2+ 12 Х+ 35 by Х+ 5 (where X £— 5) 


3 
[5| [a] Factorize by using identifying the H.C.F. : 6 Ху? sire 4:579 y 
y y 
[b] Find three rational numbers between : i and i 


[c] The following table shows the marks of 50 students : 
Marks | 4 | 6 9 12 "NN, 
Frequency | 6 | 13 16 7 5 | 5 | 
Find the mode of these marks. | 
3 | Zietoun Educational Administration 
[2 | Cairo Governorate | Lil Gomhouria Language School 
51 


Answer the following questions : 


Choose the correct answers : 


1 The degree of the algebraic term (— 2)? is «e 


(а) zero. (b) first. (c) second. (d) third. 
[2| The remainder of subtracting ER from i 18 e 

(a) zl b) + (c) 1 (d)-1 
‘з The multiplicative inverse of (2) 18 eA 

(a) 1 (b)-1 (c) => (d) zero. 


(4| If the order of the median for a set of values is the nineth 
» then number of values = ·-------------- 


(a) 17 (b) 14 (c) 15 (d) 9 
(5| The arithmetic mean of the values : 2 X 56 33 32 34 s 1155 s then X = се 
(a) 7 (b) 30 (c) 15 (d) 6 
t )« /NS9 (Oe Ne NS s then /N е 
(4) 7 (b) 4.5 (с) 5 (4) 9 


E Complete each of the following : 


(1 rti = 0 еп X = e 
1 065) = Хе +25 
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[з | The rational number that lies at half way between i and i 18 ee 


[4] The mode of the values: 15 59 » X - 159, 15 159 s then X 2 з 


[5| Third of a number is 20 » then 4 of this number = se- 


[a] Find the quotient of : 3 X? y -6 X y? + 12 Ху by -3X where X z0 


[b] Write three rational numbers between : 3 , i 


П [a] Use the distribution property to find the value of : $ x24 $ x64 2 


[b] Simplify to the simplest form : 
(X — 3) (X — 3) +9 and find the value of the result if X 2 2 


H [a] Factorize by identifying the H.C.F. : 
X (a — b) + y (a — b) and find the value when:a-bz5 › Х+у=2 
[b] Find the mean and the mode of the values : 15 »7 54 55 58 57 


A>. 


[з Cairo Governorate [| 
Erülsll 


Answer the following questions : 


El-Sahel Educational Zone 
k Ibn Zaid Governmental Language School 


Complete each of the following : 

The mean of the values : 10 521 913 » 16 is зе 
If| X|25 »then X= Gidasaae MM, Сўзон 

The increase of : - 3 X than 4 X is «өөө, 


(е) [ю) (=) 


AL нандардан = 
2% x 1 
The mode of the values : 7 512 97 512 914 » 7 is ----------.-... 


Ім [| 


E Choose the correct answer : 


^| The algebraic term 5 X? y of the + degree. 

(a) first (b) second (c) third (d) fourth 
[2] 2 hours = +++ min. 

(a) 20 (b) 60 (c) 100 (d) 120 
312596 of 400 = г-ын 

(a) 10 (b) 100 (c) 200 (d) 2500 
a] If 2+? is a rational number » then X # eeen 


Х-3 
(a) 2 (5)-2 (c)3 (4)-3 
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(5 Тһе median of the values : 5 59 › 12 915 »8is «e 


(a)8 (b) 12 (c)7 (d)9 
[6125 X=—15 » then X Se 
(a)3 (5)-3 (с)45 (4)-45 


[a] Simplify : (2 X 3) (2 X * 3) +7 » then find the numerical value of the result when X = 1 


TN TAS ‚226 ,5 „22. 22 
[b] Use the distributive property to find the value of : 25 X 1| * iT х 25 - 25 


В [aj Add: 2X 43y-7and5 Х+4-5 у 


[b]If : a i »b=- 4 » find the value of expression : (4-0) + (a + b) 


[5] [a] Divide: (18 a°b +12ab°-6ab) by 6ab (where ab #0) 


[b] The following table shows the distribution of 45 students in an examination : 


Marks 10 12 14 16 | 18 
No. of students 4 6 15 | 10 | 7 


2 | 
4 | 


[1 Find the mode of these marks. 


[2 |Find the number of students who got less than 14 marks. 


Dokki Educational Directorate 
Modern Narmer Language School 


Answer the following questions : 


Choose the correct answer : 


[1] хо 3 is not a rational number if X = ------------- 

(a)0 (b)1 (c)2 (d)3 
(2 The additive identity rational number 18 === 

(а)0 (b) 1 (су-1 (d) 10 
(8 | Те term өтүнө is of third degree. 

(а)3 а (b) a? b? (c)2a7b (d)3 


га |Subtract (2 X) from (- X) equals «өнөө 
(a)X (53 X (c)-3 X (d)- X 
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Ab sues 3 
(5) Ч 5 
(а) > (b) = (c) « (4) > 


(a) 7 (b) 8 (с)5 (d) 6 


Complete : 


GA) Bk? (722) (where а z 0) 
[£] (X —2) (X & S)e X2 scene -10 
[3| The arithmetic mean of the values : 3 » 5 and 7 is ------- 


x 


[4] The rational number Ti equals zero at X 2 ee 


[5] The degree of the algebraic expression : X? — 5 X + 3 is se 


[2] Find three rational numbers between : 1 апа 1 


[b] Find the sum of : (3 Х2-4Х-2) and (7-4Х-Х2) 
[c] Subtract : (- X? -5 Xy -4y?) from (3 Х2-2 Ху-2у2) 


EJ [a] Multiply ; then find the numerical value of the expression at X —2 : 
(^1 Qo x «3 (8) (2 X-1) (X+3) 
[b] Find the quotient of: Х2-5Х-6 by X42 where Xz-2 


В [а] Factorize by identifying the H.C.F.:3 X? y? -9 x? y^« 12 xy 
[b] If the mode of the values : 5 4 X - 3 554 is 5 find the value of : X 
[c] Simplify : (X —2) (X -2) +4 


6" October Directorate 
Math Inspection 


Answer the following questions : 


1] Choose the correct answer : 


(4) If ae is a rational number » then Х + e= 


(a) -2 (b) zero (c) 2 (d) 5 
[2] The mode of the values : 4 55 54 93.9795 415 ------------- 
(a) 3 (b) 4 ()7 (4) 5 
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[3] A rectangle of dimensions : 5 X cm. and 3 X cm. » then its perimeter = --------------: cm. 
(a) 3X (b)5X (c) l6 X (d)7X 
[8] (3:X -5) (X 4 2) 23 X2 +: +10 
(4)-7 (b) 11 X (c)5X (d) 4x 
[5| The remainder of subtracting : — 2 X from 2 X equals --- 
(4)-4Х (b) 4X (с)0 (4)-4 
(81(Х2-Х) х=. where X #0 
(а) zero (b) x (с)2Х+1 (d) X41 


B Complete the following : 


[1 11162583 = zero o then X2 eee 


[2)5 X24 15 Xy 35 XQ po ) 
(3| The mode of the values: 5 5754 sa + 1 56510 is 4 s then a = сзсз 


[4] The number that lies half way between = F and 3 — 


(8| The rational number that hasn't a NS inverse is e 


ЇЕ [a] Use the distribution property to find the value of : & х11+ Š х9- Š x7 
[b] Add:2a+3b-c and 3a-2b-2c 


В [а] Simplify : (a - 4? + 8 a 
[b] Divide: Х2-5Х-6 by X-3 (where X-3 #0) 


ЇЕ [a] Factorize by taking out the Н.С.Е. : 12 a? + 18 a? b? 
[b] |^) Find the mean of the values : 2 55 53 5659 


Find the median of the values : 7 59 , 13 56,8 


6 | Alexandria Governorate [|2 


Answer the following questions : 


Eastern Educational Zone 
Taymour English School 


[1] Choose the correct answer : 


[1] The multiplicative inverse of the number — 4 ise 


2 5, 3 2 aa? 
(a) -3 (5) 3 (о 2 w ( 2) 
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гг The rational number that lies at the half of the way between : 4 апа 4 der ОКПЕ, 
(а) 1 (b) 2 (c) d (d) 3 

(836 а5 bË = 12 a? b? x s 
(a)3ab (b) 3 a? bf (c) 3 abf (d) 3 a? b 

га The volume of the opposite solid is - нг 1 
(a) 6 a (Б) 5а = 
(с)ба (d) 6 43 За 

EJIE (2 X4 y AX? +k Xy +y? s then k= зе 
(a) 2 (b) 4 (c) 6 (d) 8 


[6] The mode for the set of values : 11 » 14 » 11 » 12 514515 5 11 is e 
(a) 11 (b) 12 (c) 14 (d) 15 


Complete the following : 


The median of the numbers : 5 4 510 3333 94 57 94 615 ve 


2 
[8] cM "——— ін (where Xz 0) 


3/5 X? +3 is an algebraic expression of the =- degree. 


TX*4 14 y^ m 7 ete T ) 


[5] 


[ej 


If x 5 is a rational number » then X # se 


[a] Find the sum of : (3 X-2y + 5) and (X42y-2) 


[b] Subtract: 2 X-5y *z from 3X+y-2z 


E [a] Simplify : 5 х2-2 Х+8-7х-3 + x? 


= 3 Find in the simplest form the numerical value of : аср 


[b] а= 2 ›Ь= 


В [a] Multiply : (2 y +7) 8 y +4) 
[b] Divide: 2 X? 13 Х+ 15 by X+5 where X#-5 


[c] If the temperature for a full week in one of the cities : 25° 527° 531° 523° 522° ,22° 518° 


Calculate the arithmetic mean. 
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7 | Alexandria Governorate |) 


Answer the following questions : 


El-Montazah Educational Zone 
Maths Supervision 


Choose the correct answer : 


(1| The smallest natural number is -+++ 


(a) -1 (b) 0 (c) 1 (d) 2 
(8 fax D. = & a0 then ba з-с 
(a) 1 (b) 0 (c)a (d) 3 
[3] CRE Eii 
(a) 10 X (7x (07x? (d) 10 x? 
(4) (3,5) 554] 2 
(a) [3] (b) {4} (c) {5} (d) {3 54 55} 
[5] If E z is a rational number » then X # +--+ 
(a) 5 (b) 2 (c) -2 (d) 0 
[5] The median of the values : 4 58 53 95 97 is see 


(a) 3 (b) 4 (с)5 (4) 7 


B Complete each of the following : 
[1 | The additive identity іп Q is --------------. 
(2| The algebraic term : 5 xt y is of the ------------.-- degree. 


312 х= Bierce. 
[3] If 5 X= 10 , then 5 X= 


[E] (X7 4 30) & X imeem (where X # 0) 


(5| The arithmetic mean of the set of values : 156 »4585618------- 


[а] Use the distribution property to find the value of : 5 x ў +7х-3-—-® 


[b] Factorize by taking the Н.С.Е. : 3 X? + 15 Xy 


Їй [al Add :1£3a4 5b -3c and 2a-7b+5c 


[b] Find three rational numbers between : 2 , 


AL 
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В [a] Simplify : (3 x -5) 3 х+ 5) 
[b] The following table shows the distribution of marks 25 students in an exam : 


ENS s БИ Т 


No. of students | 4 | 7 | 3 


Find the mode of these marks. 


Н EI-Kalyoubia Governorate У ; Maths Supervision 


Answer the following questions : 


Choose the correct answer : 


[1] The coefficient of the algebraic term 4 X? AS cosas 

(а) 1 (b) 2 (c) 3 (d) 4 
2 | If the median of a set of values : 27 545 5 19 924 528 is X s then X = ee 

(a) 24 (b) 27 (c) 28 (d) 45 
(3) ZU {0} = ----........... 

(а) 2 (b) Ø (c) 0 (4) М 
4) The number lies between 0.3 and 0.31 --------- 

(a) 0.33 (b) 0.34 (с) 0.35 (d) 5 
[5] The remainder of subtracting : – 2 a? from 4 a? is eee 

(a) - 63? (b) 6а? (c) 2а? (d) 6a 
[5] The number which hasn't multiplicative inverse is =- 


(a) -2 (b) -1 (c) 0 (d) 1 


B Complete each of the following : 
[1] The mode 18... 


[2] Опе year = «A week. 


[3] The number in fifth way from smaller between =! and 2 dip debes 


5 5 
[4] The arithmetic mean of the values : 2 »6 55 5854 ig e 


[5] If 20% of a number equals 100 ; then the number is ----- 


i istributi : 15 „23. 19.23 23 
E Га! Using the ован property to find the result of : 17 х $ +17 х 28—15 
2 


[b] If x==* , y=Fandz= E » find the numerical value of : (X + y) +z 


[c] Find the rational number that lies in the half of the way between : E and а 
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e [a] Factorize by taking H.C.F.:4X*y- 622 у2+2 2 у? 
[b] Find the sum of :3 X-4y-5z and 2X-y+4 
[c] Divide: X?—10 X425 by X-5 where X#5 


[a] Simplify : (X + 3)? — (x - 3) (X +3) 


ip The following table shows student's marks in 6 mathematics examinations : 


Months Oct. Nov. Dec. = Feb. Mar. | Арг. | 
Marks 38 в | м | 


Find : |1 | The arithmetic mean. 2 The median. 


. 4, Minia El-Kameh Directorte 
9 | El-Sharkia Governorate Minia El-Kameh Language School 


Answer the following questions : 


Choose the correct answer : 


11 | The mode of the values : 7 96 97 93 97 is se 

(a) 8 (b) 3 (c)7 (d) 6 
(2| The additive identity element in @18 з 

(a) zero (b) 1 (c)-3 (d) 3 
3|The mean of : 657 50 94 93 is see 

(a) 5 (b)4 (c) 6 зай 
га | The rational number that А in the half of the way between 7 et 2 gs denser 

3) 2 = 3y £ 

(а) = (b) (c) 5 45 1 
5) The multiplicative inverse of 4 18 eH 

ду=2 PI = EA 

(а) (b) 6 (с) 5 (d) 3 
5) The rational number X-3 .0,whenXs--- 

(a) 7 (b) zero (c) 6 (d) 3 

И Complete the following : 

[8] 5 ХХ ot ecce =15ХЎу° 
(8 | The algebraic term : – 3 x yof eeen degree. 
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13 The median of the values : 9 18 55 57 and 11 is = 
(4| The number x EQ if X2 
NC —5y (x Syon —25 


[a] Find three rational numbers between : i and 1 
[b] Add : 2a+3b-cand3a-2b-2c 


[a] Factorize by taking the H.C.F. : 12 X y? + 18 X? у-6бх? у? 
[b] Simplify : (X — 6) (X + 6) +36 


H [a] Use the property of distribution to find the result of : +2 х 17 + +> x 14— 1. 


[Ь] Find the quotient of : 
6Х2-13Х-6 by 2X+3 where2X+3+#0 


ЇР) Quesna Education Administration 
Maths Supervision 


IT] EI-Monofia Governorate ' 


Answer the following questions : 


[1| Choose the correct answer : 


(л If the order of the median for a set of values is the fourth » then the number of values 


(a) 3 (b) 5 (c) 7 (d) 9 


[2] If the arithmetic mean of the numbers : 8 57 35 393433 ,К+4156 
s then find the value of k = eee 


(a) 1 (b) 2 (c) 4 (d) 5 
8-426 > then = + 3- pube 

(а) 1 (b) x (с) 32 (4) 10 
4] If the algebraic term X* y? of the third degree » then К = --------------- 

(a) 1 (b) 2 (c) 3 (d) 4 
15 The middle term in the expansion of (2 X — 5 y is ==- 

(а) - 10 x? y? (b) 20 X y (c) 10 x2 y? (d) -20 Xy 
B](X^4 X) Xe ecce (where X 0) 

(a) zero (b) X (с)2Х+1 (d) X41 
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Complete each of the following : 
(1124 x4 уб = 6x? y? РОТОРА 


[8] (= 3y te deese te )=х2-9 
[4] The rational number which hasn't multiplicative inverse is =+- 
(5] 20% — I= анн 


Bg [2] Use the distribution property to find the value of : 5 x84 i х5+ B 


ын 3-2... ГЭЛЭГ 
[b] If X43 O » find the three rational numbers lying between x and ix 


a [a] х= 2 ? ye » 7-2» 
[b] Factorize by identification the H.C.F. : 
эр 


3 a (a— 2 b) -6b (a — 2 b) » then find the value of the result when (a — 2 b) = 3 


H [ә] Find the quotient of the dividing : 5a— 1022-62? «3 by 2а2-4а+3 
where 2 а2-4а+3 +0 


[b] Multiply : (6 X —2 y) (X4 5 y) 


In EI-Dakahlia Governorate 


Answer the following questions : 


Maths Supervision 


[1] Choose the correct answer from those given : 


[1] i- —M— % 
(a) 0.75 (b) 75 (c) 7.5 (4) 0.0075 
2) If the mode of: 7 +5 sa +3 ,5 s7 is 7 s then a = --------------- 
(a) 2 (b) 4 (c) 7 (d) 10 
[3] The т that lies half way between E and == = 18 e 
а) 2 10 : 20" 10 
0) тз (b) 43 © 43 (9) % 
[4] If (X +3) (Х-3) 2 X? - k s then k = -++--++ 
(a) -3 (b) 3 (c) - 9 (d) 9 
`5) The order of median for the values : 4 »12 59 58 92 is ee 
(a) 8 (b) 9 (с) third (4) fourth 
Er +1 J=40>/\+/\+L_ 255 ‚беп /\\ = — 
(а) 5 (b) 15 (c) 20 (d) 25 
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Final Examinations 


ЇЕ! Complete each of the following : 
[113 i DRE TTE Metso 73 =1 


[2 |Тһе arithmetic mean of the values : 2 53 58 92 95 is ----------..... 


ЕЭ x i is a rational number ; then X # -------------- 


E [a] Use the distribution property to find the value оѓ: ££ x 11 + 27 ї 2 x7—5-x2 


[b] Divide : 35 X? y? +25 X? y? -15 xy by MEA MA у #0) 


1 1 
ЇЇ! [a] Find three rational numbers lie between : z and 3 


[b] Add :2 X? -5 X - 3and4 X- xX?-2 


a] (1 Factorize by identif: ing the Н.С.Е.:6 х2 + 15Ху-3Х 
[a] (1) y 
{2|Subtract:5a+2b—-1 from 2а-55-3 


[b] From the following values : 2 55 59 56 53 


[1 |Find the arithmetic mean. [2 |Find the median. 


Directorate of Education 


12 Ismailia Governorate Maths Supervision 


Answer the following questions : 


Choose the correct answer : 

(1| The mean of : 17 »15 513 525 »1018-------- 

(a) 15 (b) 16 (c) 17 (a) 18 
2106-2 = 0 еп X 2 з 


(a)2 (b)5 быу (d) 10 
(3 |The number that lies half way between 2 3 апа ii 18 «AH 

(ay (b)2 (c)1 93 
|4|The median of : 12 57 ,6, 14,915 ------------- 

(a)6 (b)9 (c) 7 (d) 14 
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Algebra and Statistics 


(5]2x-3)QX43)2 -9 

(а) X? (b) 2X (c) 4 X (4) 4x? 
(8| The algebraic term 42 a b? of ће +++ degree. 

(a) second (b) fifth (c) third (d) fourth 


А Complete : 
[1] The greatest negative integer is ------------ 
(2| ЦГа-3 » bz265then2abzs ee 
[3] The mode of : 8 57 96 94 97 99 iS se 


нн А = -— 
2 a2 
(8) 2+ КРИ НЕ 2х3 


[а] Divide: 18 af b? + 142? b? -6a? b? Бу 24: b? whereaz0 »b#0 


[b] Simplify : (X + 3) (X + 4) – 12 » then find the numerical value of the result when : 
Х=-1 


(4 | [а] Find using the distributive property : 3 x84 4 х11- 4 


9 
[b] Subtract :2a+3b-1 from 5a-6b+4 


ЇЕ! [a] Write 3 rational numbers between 3 апа + 


[b] In the following table : 


| Height in cm. 100 Tm 130 
| Number of 22 


Find the mode height. 
[с] In the following table : 


m Ali == 


Find the mean of marks. 


ЇЕ Damietta Governorate V 


Answer the following questions : 


Sara | Мопа 
45 


Nour 
40 


Maths Supervision 


Choose че correct answer from those given : 


[1] Itc 5 is a rational number » then X # ---- 


(a) ач (b) 0 (c) 2 (d) 5 
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Final Examinations 


2) The algebraic term : 2 X? is of the -+--+ degree. 
(a) second (b) third (c) fourth (d) fifth 
[3] The median of the values : 5 57 > 11 53 59 is e 
(a) 5 (b) 7 (c) 9 (d) 11 
4| The value of number 5 in the number 0.2457 is ----.-........ 
(a) 3 (b) > (9 туб (9 10500 
БЇЇ (Х-7) (X+7) 2 X2 +m > then mS eee 
(a) 0 (b) 14 (c) 49 (d) — 49 
`5) The number of rational numbers lying between 1 , i 18 eee 
(a) 1 (b) 2 (c) 3 (d) infinite number. 


EJ Complete the following : 
ПЗ € X20 5 then X= т 


(2] 7.1 kilogram = «+++ gram. 


(8) (105 -2y2) 2? x — ] (where y #0) 


El [a] Add :2X 43y-3 and 5Х-2у-1 


[b] Using the distribution property › find : m x74 2- x6- 3. 


aü [a] Reduce to the simplest form : (X + 2)? —4 X sthen find the numerical value of 
the result when X 2 3 


[b] Factorize by identifying the highest common factor : 5 у? + 35 X y 


Ø [a] Find the quotient of : X? 4 7 X 4 10 by X-45(where X – 5) 


[b] The following table shows the marks of a student in maths : 


Month Oct. рь Nov. Dec. Feb. Mar. Apr. | 
Mark 25 25 29 25 28 30 | 
Find :(1| The mode mark. (2| The arithmetic mean of these marks. 
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Algebra and Statistics 


14 Beni Suef Governorate 


Maths Supervision 


Answer the following questions : 


Choose the correct answer from those given : 


1 The number —— is a rational number if X # === 
(a)- 5 (5)-3 (с)3 (4)5 
2 i sd [= E 
(a)> (b)< (c)= (4)> 
311 i- — % 
(а) 25 (b) 50 (с)75 (d) 175 
а|#(Х-3)(Х+3)= X? + k s thën k= 
(a)-9 (5)-6 (c)6 (4)9 
5 24 РСА 
()2 5 (b)3 2 (44 (4$ 
&|The mode of the values : 7 105457535453 51053 is sre 
(a)3 (b)4 (c) 7 (d) 10 
ЇЕ! Complete : 
|The rational number that lies at one fifth of the way between 2 and 2 from the 
smaller is сєөөөөөөн in the simplest form. 
2 If the mode of the values : 6 »3 sk +2 53 »6is 6 » then K = evesen 
8/5 X? +3 is an algebraic expression of the +-+- degree. 
(4|-5) х 17 + (~ 3)] meeeeeeem in the simplest form. 
5 


If the arithmetic mean of the numbers : 9 4 35 s Xis 5 »then X = ^ 


[a] (1 \Find the value of : [2 + (= 1) - Р La 2] in the simplest form. 


4 
(е |Find a rational number between — i and — i 
[b] Use the distribution property to find the value of : 
3 36-31 i 
9 х 4+ 9 Х 6 gin the simplest form. 
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Final Examinations 


E [a] Subtract : з 95у Bae? from y-5Xye3x* 
y 


[b] Factorize by identifying the Н.С.Е. : 10 а? X? + 15 af x * — 30 à? X° 


Ø [a] Find the quotient of : X? «5 x «6 by Х+3 (where X z— 3) 


[b] The following table shows the marks of Gehad in maths tests in 6 months : 


| The month | October November | December | February | March April | 
| Themark | 40 35 a | эм 44 8 | 


Find : The median of the previous marks. 


ЇЕ Aswan Governorate 


Answer the following questions : 


1| Choose the correct answer : 


(4) If 5 is a rational number » then X ж «e 


X2 

(a) - 2 (b) 0 (c) 2 (d) 5 
(2) If (X -3) (X - 3) 2 X2 +k s then k= eree 

(a) 9 (b) 6 (c) - 9 (d) 3 
[3] The mode of the values: 7 55 5k +455 57is5 »thenk 2 

(a) 1 (b) 4 (c) 5 (d) 7 
[4] The coefficient of the algebraic term : 2 Эбы 

(а) 2 (b) 3 (c) 4 (d) 5 
5 =! »then2a-2b 2 e 

(a) 3 (b) 2 (c) 1 (d) 0 
5185 у= 4 y liii ўа 

(a) | (b) 0 (c) 4 (d) 7 


B Complete the following : 
(1| The multiplicative inverse of the number 3 Пеана 
[2] The arithmetic mean of the set of values: 1 56 »4 58 56 ig =e 
[3] (Їй Seb аа 


(A S£) Vus / цэн V7 (OW) суу АР. 65 


Algebra and Statistics — 


(4) The median of the set of values : 4 38 »3 95 »7 is verre 
(5]15152535558 s "in the same pattern" 


istributi LA Ше Dy. ЛА, 2 
[a] Use the distribution property to find : 16771657 16 х 


[b] Factorize by identifying the Н.С.Е. : 5 а? b? + 35 a? b? 


a [a] Write three rational numbers between i and 3 


[b] What is the increase of :3 X-Sy+1 than Х+2у-3? 


[a] Divide: 10 Х2у-4 Ху2+2 Ху by 2Xy where Xy #0 


[b] The following table shows distribution of marks of 30 students in a test : 


| ‘The marks 4 & | 9 |\ї | [зв Total | 
| Number of students 6 13 | 16 7 5 3 50 | 


Find the mode mark. 
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Second 


р: Accumulative test 1] on lesson 1 — unit 4 


Choose the correct answer from those given : 


‘| The angle whose measure is 30° supplements an angle of measure ............... 


(a) 40? (b) 50° (c) 120° (d) 150? 
_2 The two complementary equal angles » the measure of each angle is === 

(а) 180° (b) 45° (c) 360° (d) 90° 
з If m(Z A) = 80? «then m (reflex Z A) = eee 

(a) 10? (b) 100° (c) 180° (4) 280° 


га. If a line segment is extended from only one terminal without limit » then it is ............... 
(a) a line segment. (b) a ray. (c) a straight line. (d) an angle. 

|5 The two adjacent complementary angles » their outer sides аге............... 
(a) perpendicular. ( parallel. (с) collinear. (d) coincided. 

|S The type of the angle of measure 89° 58 18 orem 
(а) acute. (b) right. (c) obtuse. id) straight. 


7 If the ratio between the measures of two supplementary angles is 4 : 5 » then the 
measure of the greater angle is ............... 


(a) 80° (b) 90° (c) 100? (d) 120? 
8 The acute angle supplements the ............... angle. 
(a) right (b) acute (с) obtuse (4) straight 
In the opposite figure : 
m (Z DBE) = 90° : Fé 
»m (2 ABD) = 43° С B A 


Find : m (4 EBC) »m(Z DBC) 


In the opposite figure : 
m (2 BAC) = 40° » т (4 CAE) = 60° 
:m (Z EAD) = 80° 
Are AD › AB on the same straight line ? 


Give reason. 
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till lesson 2 — unit 4 


Accumulative test | 2 


| 7 
ЇЇ! Choose the correct answer from those given : 
|^ If the two vertically opposite angles are complementary » then the measure of each 
angle equals ............... 
(a) 90° (b) 180° 


2 The two bisectors of the two supplementary adjacent angles are 
(b) perpendicular. 


(d) including an acute angle. 


(c) 45? (d) 360° 


(a) parallel. 


(c) coincided. 

з Ifm(ZA)=2m(ZB) »Z A supplements Z B »thenm(Z В) = зз 
(a) 30° (b) 60? (c) 90° (d) 120? 

4 If Z A complements / B » Z A complements Z C › then m (4 В)............... m (Z C) 
(а) > (b) « (с) = (4) > 

15 The sum of measures of the accumulative angles at a point is ............... 
(a) 90° (b) 4 rights (c) 180° (d) 270° 

6 | If BD bisects Z ABC » then m (4 ABC) ........... m (2 ABD) 
(a) 4 (b) 2 (c) 2 (d)3 

[7] The. right angle supplements ............... angle. 

(а) а zero (b) an acute (c) aright (4) an obtuse 


|8| In the opposite figure : 
m(Z ХМҮ)- е. 
(а) 100° 
(b) 150° 
(c) 160° 
(d) 140° 


Bg In the opposite figure : 
AB N CD = {M} , m (4 CME) = 90° 
эш (2 AMC) = m (Z EMB) 
Find : m (Z AMC) » m (Z AMD) 


In the opposite figure : 
m (Z AMB) = 40° » m (4 BMC) = 100° 
эт (2 CMD) = 120° »m(Z AMD) = 


Find : the value of X 
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А 42 


gr Scoumulative test | ШЕЕЙ 


Choose the correct answer from those given : 
11182 X complements 2 Y,2X=Z/Y >thenm(Z Y) =............... 
(a) 45° (b) 90° (c) 180° (d) 30° 


[2 | The two vertically opposite angles аге -------------- 
(a) complementary. (b) supplementary 
(c) adjacent. (d) congruent. 
(3]If Z A complements Z B » Z B supplements Z C » m (Z A) = 35° 


s then m (4 C) = eeren 


(a) 55° (b) 145° (c) 125° (d) 130° 
[4] If AB = СР, then АВ. Ср 

(а) = (b) = (e) 4 (а) bisects 
15116 AB = EF s then AB + EF 5 «nn 

(a) 1 (b) zero (c)2 AB (d) AB 
(6]If the polygon ABCD = the polygon XYZL » then BC =. 

(a) XY (b) YZ (c) ZL (d) XL 
7] If AB=XY then 28 =. Ó€— 

(a) zero (b) 5 (c) 4 (d) 1 
[8] If XY bisects Z LXN » m (Z LXY) = 60° » m (Z LXN) = os 

(a) 30° (b) 60° (c) 120° (d) 360° 


In the opposite figure : 
If F € BC ; the figure ABFE = the figure DCFE 
Complete the following : 


1 | The axis of symmetry of the figure is ............... 
БАЕ “заны... cm. IZ DEZ aee 
(4] m (4 FED) = ........-...... (5) m (Z EFB) = ............... 
(8| The perimeter of the figure ABCDE = --.....-.....-. cm. 
In the opposite figure : А 
BD bisects Z ABC » m (4 DBC) = 20° к... 
‚т (4 CDB) = 130° de ta 


Find : m (Z A) 
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ve Accumulative test 


n tilllesson 4 — unit 4 


Choose the correct answer from those given : 


(If AABC =A XYZ »m(Z X) + т (4 Ү) = 140° 5 then m (4 C) = seeren 

(a) 180° (b) 140° (c) 90° (d) 40° 
[2\If A ABC =A XYZ »m (4 B) = 50° » m (Z X) = 70° , then m (4 C) = verre 

(a) 50° (b) 60° (c) 70° (d) 120° 
(3]If АВС =A XYZ , (ћеп............... 

(a) AB = YZ (b) BC = XZ (c) YX = СА (d) ZY CB 
(4]The sum of measures of four accumulative angles at a point ............... the sum of 

measures of five accumulative angles at a point. 

(a) « (b)> (с)= (d)# 
5 |The two triangles are congruent Ёз: in one triangle is congruent to its 

corresponding in the other triangle. 

(a) each angle (b) each side (c) a side (d) an angle 
(6]If A ABC =A DEF , the perimeter of A ABC = 18 ст. » ВС = бст. 

s then DE + DF = -. 

(a) 6 cm. (b) 12 em. (c) 3 cm. (d) 24 cm. 
[7] If Z X supplements Z Y » m (Z X) = 60? » then m (reflex 2 Y) = тсс 

(a) 120° (b) 180° (c) 240° (d) 300° 
[8]In the opposite figure : 3 


If m (Z ECB) = 120° , CD bisects Z ACE 
»then m (Z DCA) = ess 
(a) 60° (b) 30° (c) 240° 


In the opposite figure : 
XY 2 ZY »XL=ZL 
:m(Z Z) = 110° » m (Z ХІҮ) = 45° 
[1]Mention the conditions of the congruence of A XYL ; А ZYL 
(8)Find : m(Z X) »m(Z XYZ) 


1. the opposite figure : 
418) = 30? ^m (Z BEC) = 110° 


=90° 


724 Accumulative test 


D till lesson 5 — unit 4 


Choose the correct answer from those given : 


(4) If a straight line intersects two parallel straight lines » then each two ............... angles 
are equal in measure. 
(a) interior (b) complementary (c) acute (d) corresponding 
(2]L М »N are three straight lines ‚1.1 M N LM , ћеп.............. 
(a3) L.LN (D M//L (c) МУМ (d) L//N 
[3)1f AB // XY , then AB N XY = 
(a) X (5) {0} (c) B (d) 9 
(4]If two straight lines are parallel to a third straight line » then these straight lines 
BEG nsi 
(a) perpendicular. (b) parallel. (c) intersecting. (d) coincided. 
(5] If ABCD is a rectangle 5 then BC =... 
(а) AC (b) BD (c) AD (d) DC 
[8] If m (Z A) = 200 » then the type of Z Ав... d 
(a) straight. (b) right. (c) reflex. (d) obtuse. 
(7 | In the opposite figure : B A 
АВ // СБ » if = 2. М 
o then X = нг ---. 
(а) 609 (5) 709 х 
(с) 100° (4) 110° 2 © 
In the opposite figure : А 
AD: AB 2m 
(4) 1:1 (b) 1:2 VN 
(e) 1:3 (d)1:4 С B 
[ In the opposite figure : E 
AD // BC 
Е ECA Js 70 
» m (Z DAE) = 70° "ийн 
эш (4 DAB) = 50° 
Find : the measures of the angles of A ABC & n 
A 


In the opposite figure : 
АВ -AC;BD-CD 
Prove that : AD bisects / A 


(М аР) А ps / ме] V (OW) сй Муу 24573 


2 
74 Accumulative test В till lesson 6 — unit 4 


[1] Choose the correct answer from those given : 


^| The axis of symmetry of a line segment is ............... 


(a) parallel to it. (b) equal to it. 
(c) perpendicular to it from its midpoint. (d) congruent to it. 

2|If m(Z A) 22 m (Z B) » Z Acomplements Z B > then m (4 A) = сс. 
(a) 15? (b) 30° (c) 45? (d) 60* 

3 |If the two adjacent angles are supplementary » then their outer sides are гөө 
(а) perpendicular. (b) coincided. 
(c) parallel. (d) on the same straight line. 

4) If two coplaner straight lines are perpendicular to a third one » then the two straight 
HIMES dte 5 ise 


(а) intersecting. (b) perpendicular. (c) parallel. (d) coincided. 


ga Draw A ABC where AB = AC = 5 cm. ; BC = бст. » then draw AD LBC 
where AD f| BC = {D} 
Find : the length AD by measuring. (Don't remove the arcs) 


Using the geometric tools » draw AB of length 7 cm. » then draw its axis of symmetry. 
(Don't remove the arcs) 


ga Using the geometric tools » draw Z ABC of measure 110° ; then draw BF to bisect it. 
(Don't remove the arcs) 


Ø m the opposite figure : 
AB // CD «m (Z A) = 115° 
əm (4 D) = 65? 
Find : m ( Z C) »then prove that : AC // DE 
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d 
25 Important questions on Unit Four 2 


25 
po 2) 
Multiple choice questions 


[1] If Z X supplements Z Y m (4 X) = 60? , then m (4 Y) = veer 
(a) 60° (b) 120° (c) 30? (d) 90° 


E The two complementary equal angles in measure » the measure of each angle is «+--+ 
(a) 180? (b) 45? (c) 360° (d) 90° 


E The angle of measure X? complements the angle of measure +++ 
р 8 
(a) 180? — X? (b) 90° — X° (c) 360? — X° (d) 90° + X? 


[4] The angle of measure 70° is vertically opposite to an angle of measure «өөс 
(a) 20° (b) 110? (c) 70? (d) 360° 


Ø If m (Z A) = 80? , then m (reflex Z A) = eee 
(a) 360° (b) 180° (c) 100° (d) 280° 


В The measure of the straight angle = «+--+ 
(a) 360° (b) 180° (c) 170? (d) 90? 


The outer sides of the two adjacent complementary angles are «өө 


(a) perpendicular. (b) coincided. (c) parallel. (d) collinear. 


Ø If х complements Z Y m (4 X) = m (4 Y) » then m (4 X) = eee 
(a) 45° (b) 90° (c) 180° (d) 135° 


[9 | The sum of measures of the accumulative angles at a point equals == 


(a) 90° (b) 180° (c) 270° (d) 360° 
Ф m (Z A) + т (reflex ZA) = ee 
(a) 360° (b) 180° (c) 90° (d) 120° 


Ш The two supplementary equal angles » the measure of each angle is -------------: 
(a) 90° (b) 180° (c) 45° (d) 360° 
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Important Questions 


[Й The two bisectors of the two adjacent supplementary angles аге з 
р g 
(a) parallel. (b) perpendicular. 


(c) two axes of symmetry. (d) coincided. 


The two straight lines are parallel to a third straight line » then they are ·------------ 


(а) perpendicular. (b) coincided. (c) parallel. (d) intersecting. 


If АВС =A XYZ > then AB = -----.--------. 
(a) XY (b) YZ (c) XZ (d) BC 


The two straight lines are perpendicular to a third straight line » then they are «+--+ 


(a) coincided. (b) perpendicular. (c) parallel. (d) intersecting. 


(D IfA ABC =A XYZ »m (Z A) + m(Z B) = 140? , then m (4 Z) = 
(a) 100° (b) 40° (c) 80° (d) 140° 


If BC= XY » then BC = XY 2 --.-----..... 
(а)2 (b) zero (с) 1 (9 ХҮ 


If the two vertically opposite angles are supplementary » then the measure of each angle 


(a) 45° (b) 90° (c) 180° (d) 60° 


® If the two vertically opposite angles are complementary » then the measure of each angle 


(a) 90° (b) 45° (c) 180° (d) 50° 


Ej] If A ABC =A XYZ »m (4 A) = 60° , then m(Z X) = ------------.-. 


(а) 20° (Ь) 120° (с) 60° (4) 30° 
Gi] If A ABC =A LMN s then m (Z ABC) = m (4 e ) 
(a) LMN (b) MNL (c) LNM (d) NLM 


(a) perpendicular. (b) parallel. (c) intersecting. (d) coincided. 
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Geometry - 


The type of the angle of measure 89° 60 is --------------- 


(a) acute. (b) right. (c) obtuse. (d) reflex. 
The right angle supplements --------------- angle. 

р 
(а) an acute (b) a right. (c) an obtuse. (d) a reflex. 


If the ratio between the measures of two supplementary angles is 7 : 11 » then the measure 
of the smaller angle = e 


(a) 55? (b) 110? (c) 135? (d) 70° 


If Z A supplements Z B »m(Z A) =2 m (4 B) »thenm(Z B) = +--+ 
(a) 30° (b) 60? (c) 90° (d) 120° 


The straight line which is perpendicular to one of two parallel straight lines is ---- to 
the other straight lines is the plane. 


(a) perpendicular (b) parallel (c) coincided (d) otherwise 


In the opposite figure : 


B esas Р. 
(а) 60° (b) 20° 3x° А60 
(с) 40° (4) 80° 


The axis of symmetry of a line segment is 4 сөн 
(a) the perpendicular bisector to it. (b) parallel to it. 


(c) equal to it. (d) congruent to it. 


Ef] The sum of measures of the accumulative angles at a point equals the sum of measures 
азаны angles. 


(a) 2 right (b) 3 right (c) 4 right (d) 5 right 


If L, >L, » L} are straight lines in the same plane > L} 1 L} >L, LL, » then жениле 
(а) /L, b) L LL, (c)L, // L4 (4) L, // L3 


If m (reflex Z A) = 240° , then the measure of the supplementary of А = +--+ 


(a) 120° (b) 90? (c) 60* (d) 30° 
The acute angle supplements -------------- angle. 
(a) an acute (b)a right (c) an obtuse (d) a straight 
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Important Questions 


The angle whose measure is 95° 60 supplements an angle of measure ----.-----.-.-. 
(a) 75? (b) 84* (c) 90° (d) 100? 


If Z X complements Z Y »3 m (4 X) +m (4 Y) = 180? » then m (Z X) = сзсз 
(a) 60° (b) 120° (c) 45? (d) 90° 


In the opposite figure : 
If AB N CD = {C} s then XS сс 
(a) 30° (b) 20° 
(c) 90° (d) 60° 


In the opposite figure : 


AF // ED // YX // CB 

»AE=EY=YC 

»then AD: AB = e 

(92:1 (1:2 
(6)1:3 (d)2:3 


In the opposite figure : 
BEAC ,then Xs. 
(a) 30° (b) 60° 
(c) 120? (d) 180° 


In the opposite figure : 
АВ // CD »m (4 D) = 60° 


them X ats 
(a) 30* (b) 60° 
(c) 120? (d) 80° 

П) In the opposite figure : C 
If АВО =А АСР ,Ар = 5 ст. XS 
» the perimeter of the figure ABDC = 30 cm. D A 
» then the perimeter of A ABD ---- cm. ra 
(a) 35 (b) 20 B 
(c) 30 (d) 15 
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Geometry 


Complete questions 


[1] The two outer sides of two adjacent complementary angles are «+--+ 


The two outer sides of two adjacent supplementary angles аге «гээ, 


E If m (4 A) = 120° , then m (reflex Z A) = ————— ° 


a The perpendicular straight line to a line segment from its midpoint is called «өөс 


The two right-angled triangles are congruent Го, 


[3 The two angles are congruent if they are з 


If the ratio between the measures of two complementary angles is 2 : 7 » then the measure 
of the greater angle = e= 


Ø If a line segment is extended from both sides to infinity » then it is called сс 


E The obtuse angle supplements сз: angle. 


The two adjacent angles formed by a straight line and a ray with starting point on the 
straight line are з 


If C is the midpoint of AB »then AC zm 


The two triangles are congruent if з and the included angle of one triangle are 


congruent to the corresponding parts of the other triangle. 


The two triangles are congruent if two angles and «гээс of one triangle are congruent 
to the corresponding parts of the other triangle. 


If a straight line intersects two parallel straight lines » then +--+ are supplementary. 


@ If a straight line intersects two straight lines and there are two corresponding angles 
having the same measure » then the two straight lines are з 


16| If a straight line cuts two parallel straight lines » then each two altrenate angles 
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Important Questions 


In the opposite figure : A B 


ЇЕ) The perpendicular to one of two coplaner parallel straight line is --------------- to the other. 


Ef] The axis of symmetry of a line segment is -+--+ 


If AB = XY > then 3 AB —3 XY = v 


In the opposite figure : 


If AB N CD = Ø and in the same plane » then -++--++ 


| In the opposite figure : 
AF // ED // XY // BC 
»AE=EY=YC 
АВ = 12 ст. 
«Мн AX NN ав. 


Essay questions 


ЇЇ! In the opposite figure : 
m (2 AMB) = 110? » m (Z AMD) = 90° 
əm (4 DMC) = 40° 
Find : m (Z BMC) 
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Geometry 


А In the opposite figure : 
AC bisects Z BAD 
» m(Z DAE) = 90° 
эт (2. BAC) = 40° 


Show if the point В » A » E are on the same straight line 


In the opposite figure : E 
AD // CB AZ VL D 
» AD bisects Z BAE »m (Z B) = 52° 


Find: m (Z BAD) » m (Z C) Ё A 
B In the арвайн figure : р 

Ар-СВ 

‚т (4 DAC) =m (4 BCA) c A 


Prove that : (1| A ABC =A CDA 
(8! AB // CD Ч 


В In the opposite figure : 
m (Z DAE) = 35° т (4 B) = m (Z D) = 90° 
[1] Prove that: A ABC = A EDA 


[2] Find with proof : m (Z C) 


Bn the opposite figure 2 
AF // DE // XY // BC 
„Ар = DX = XB »AC=9cm. 
Find : the length of AY 


In the opposite figire : 
DE // AC , AB// CD B 
‚т (/ A) = 110° 
Find: m(Z C) »m(Z D) C A 
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Important Questions 
E In the opposite figure : 
AE bisects / BAC » m (Z BAE) = 24° 
;m(Z ACD) = 48° 
Prove that : AB // CD 


E In the opposite figure : E D 
DE // AC » m (Z A) = 110° B 
əm (4 D) = 70° 
Find : m (Z C) and is AB // CD ? State the reason. 


11) In the opposite figure : D 
AD // BC »m (Z A) = 115° 
sm (4 DCE) = 65° о 
Is AB // DC ? State the reason. Е c B 


In the opposite figure : 
BA // CD // EF » m (Z B) = 45° 
;m(Z E) = 50° 


Find : m (4 BCE) giving the reason. 


In the opposite figure : 
AB // CD // FE 
əm (Z A) = 30° 
əm (Z F) = 120° 
Find with reason : m (4 ACF) 


ЇЕ In the opposite figure : 
АВ N CD = {M} 
ım (4. CMB) = 116° 
» ME bisects Z AMC 
Find : m (4 AMD) »m(Z AMC) , т (Z AME) 


@ In the opposite figure : A 
m (4 CDB) = 110° , BD bisects Z CBA 


онур дь 
Find : m (4 A) 


Geometry 


ЇЕ In the opposite figure : 
YZ=XZ.5XL= YL 
»m(Z ХІҮ) = 130° 7 130° 
Prove that : A XLZ = A YLZ 
» then find : m (4 XLZ) 


Ш Mention two cases of congruency of two triangles. 


In the opposite figure : 
XY - LM » XY // LM »m (Z L) 2 m (Z X) = 100° 
»m(Z XYZ) = 50° 
|1| Write the conditions of congruency of AA XYZ » LMN L 
г Find : m (Z N) 


M In the opposite figure : 
BC LCD ,DECE 
» the figure ABCD = the figure MDEF 
Find: 1 The length AM 
2 m(ZB)+m(ZF) 


Using the geometric tools » draw Z ABC of measure 100? ; then bisect it by the bisector 
BD (Don't remove the arcs) 


Ef] Draw Z A of measure 120? then divide it into 4 equal parts using the ruler and 
compasses. 


Using the geometric tools » draw XY of length 8 cm. » then draw DE the axis of XY 
(Don't remove the arcs) 


| Draw A ABC in which: АВ =АС =5ст. » ВС = бст. then draw AD 1 BC using the 
ruler and compasses where AD f) BC = [D] »then find : the length of AD 
(Don't remove the arcs) 


Draw the equilateral triangle ABC of side length 4 cm. using the ruler and compasses draw 
the bisectors of Z ABC » Z ACB to intersect at M » find : m (Z BMC) (Don't remove the arcs) 


A Draw an obtuse-angled triangle » then bisect each angle of its angles. (Don't remove the arcs) 
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Revision for the important 
theorems , corollaries and rules of 


e) Geometry 
LJ 


Obtuse angle 
Zero'angle Its measure is more than 
Its measure is 0° 90° and less than 180° 
ше angie The types Straight angle 
Its measure is more | 
than 0° and less than 90° of angles Its measure is 180° 


: Reflex angle 
Right angle : 
Its measure is more than 


Its measure is 90? 
180? and less than 360? 


The two vertically | Sum of measures of the 


opposite angles are equal accumulative angles at 


. H 1 o 
in measure. [a point is 360 


= 


Sum of measures of the 


Sum of measures of the 


two complementary angles Ee between the two supplementary angles 


is 90° is 180° 
The complements of the The supplements of the 
same angle are equal in same angle are equal in 
measure. measure. 


-—— 
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Final Revision 


The two adjacent complementary angles : 


Their outer sides are perpendicular. 


C 
D 


B A 
If m (4 ABD) + т (4 DBC) = 90° 


, then AB L BC 


— 


The two adjacent angles whose 


outer sides are perpendicular » are 


complementary 
С р 
B A 
if BA LBC 
» then m (2 ABD) + m (4 DBC) = 90° 


J 


The two 
adjacent 
angles 


The two adjacent supplementary angles : 
Their outer sides are on the same 


straight line. 
D 


C B A 
If m (Z ABD) + m (Z DBC) = 180° 


»then BA and BC are on the 


same straight line. 


The two adjacent angles formed 
by a straight line and a ray with 


a starting point on this straight line » 


are supplementary. D 


€ B A 


IfB EAC 
then m (Z ABD) + m (/ DBC) = 180° 


Congruence of two line segments 


Two line segments are congruent if they 


are equal in length. ^ 


Congruence of two polygons ] 


Two polygons are congruent if there 

is correspondence between their vertices 
such that each side and each angle in the first 
polygon is congruent to its corresponding 
element in the other polygon. 


Congruence of two angles 


Two angles are congruent if they are 
equal in measure. 


x A 
120 120, 
Y Va С B 
L D 
La || 
Y 2 G B 


Congruence 
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Geometry 


Two sides and the included angle (S.A.S.) 


-— 


Second case : 


Two angles and one side (A.S.A.) 


Two triangles are congruent if two sides 
and the included angle of one triangle are 
congruent to the corresponding parts of 
the other triangle. 


E 
т 
a 


m 


Three sides (S.S.S.) 


Two triangles are congruent if each 
side of one triangle is congruent to the 
corresponding side of the other triangle. 


ГАС VAN 
F E © в 


Two triangles are congruent if two angles 
and the side drawn between their vertices 
of one triangle are congruent to the 

corresponding parts of the other triangle. 


The cases of congruence 


of two triangles 


Hypotenuse and one side in the 
right-angled triangle (R.H.S.) 


Two right-angled triangles are 
congruent if the hypotenuse and a side 


of one triangle are congruent to the 


corresponding parts of the other triangle. 


ДА. 
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Final Revision 


(ir a straight line intersects two parallel straight lines , then) 
| 


1 ! | 


Each two alternate angles Each two corresponding Each two interior 
are equal in measure. angles are equal in angles in the same side 
measure. of the transversal are 
supplementary. 
1 1 
2 2 
For example : For example : For example : 
т (4 1) = т (4 2) т (4 1) = т(4 2) т (4 D) + m (4 2) = 180° 
(alternate angles) (corresponding angles) 


10) Remember | How to prove the parallelism of two straight lines 


The two straight lines are parallel if a third straight line intersects them and one of 


the following cases is satisfied : 

[1] Two alternate angles have the same measure. 

or 

(2) Two corresponding angles have the same measure. 
or 


@) Two interior angles in the same side of the transversal are supplementary. 
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Geometry 


E) Remember tat 


The perpendicular to one of two coplaner parallel straight lines is perpendicular to the 


other. 


If AB // CD » EF L AB 


then EF | CD 


If two straight lines are parallel to a third straight line » then these two straight lines аге 


parallel. 
РЕР ee onn ч B A 
If AB// XY  CD// XY mx 
, then AB // CD D С 
Ү х 


If parallel straight lines divide a straight line into segments of equal lengths » then they | 


divide any other straight line into segments of equal lengths. 


If AE // BF // CG // DH 

» AD and EH are transversals to them 
and AB = BC = CD 

»then EF = FG = GH 
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Model Examinations of the School Book оп Э Geometry 


Answer the following questions : 


[1] Complete each of the following : 
|^ The perpendicular bisector of a line segment is called --------------- 


А X 
|2 | In the opposite figure : 
If A ABC =A XYZ »m(Z A) + m(Z В) = 140° 
л в 7 Y 


s then m(Z Z) = creer 4 


[3] If m (Z B) = 105? , then m (reflex Z B) = eee 
[4] In the opposite figure : B 
If MB N AC = {M} » m (4 AMB) = 60° | 
» then the value of X equals «ээс Е С E в А 


15 Two right-angled triangles are congruent if =- 


И Choose the correct answer from those given : 
(11142 X5 Z Y » Z X and Z Y are supplementary angles » then m (4 X) = vee 


(a) 45° (b) 90° (c) 135? (d) 180? 

[2] In the opposite figure : А Е 
If AF // DE // BC , AE = EC 2 v 
ə then AD: AB = c £ k 
(4)2:1 (0) 3:2 (c) 1:3 (d) 1:2. 

3 | The two straight lines that are perpendicular to a third one аге -+ 
(a) perpendicular. (b) intersecting. 
(c) coincident. (d) parallel. 

4| The measure of each of the two equal complementary angles equals зз 
(a) 180° (b) 45° (c) 360° (d) 90° 

5 | If two straight lines intersect » then each two --------------: angles have the same measure. 
(a) vertically opposite (b) adjacent 
(c) alternate (d) corresponding 

6|If AABC=A LMN > then m (Z ACB) =m (/............... ) 
(a) LMN (b) MLN (c) LNM (d) NLM 
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[а] In the opposite figure : 
m (2 BAD) = m (4 BCD) = 90° 
»AB=CB=S5cm.»AD=3cm. 
Mention the conditions for А ABD » A CBD to be congruent 
» then find : The length of CD 
[b] In the opposite figure : 
AF / DE // XY // BC 
Ар = DX = ХВ » AC 29cm. 


Find : The length of AY (Give the reason) 


Final Examinations 


4) 
р 


a [a] In the opposite figure : 
AB // CD // EF 
‚т (Z A) = 45? 
»m (Z E) = 130° 
Find : m (Z ACE) 
[b] In the opposite figure : 
m (Z АМВ) = 110° 
эш (2 AMD) = 90° 
əm (2 DMC) = 40° 


Find with steps : m (Z BMC) 


[B] [a] In the opposite figure : 
AD BC = {м} 
»BM=MC 
АМ = Мр 
Write the conditions for А АМВ » A DMC to be congruent. 


[b] Using your geometric instruments » draw / ABC of measure 110? , then draw BF to 


bisect the angle. 


Q 


> 
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Geometry 


Answer the following questions : 


Complete each of the following : 
“л The sum of the measures of the accumulative angles at a point equals зс: > 


(2| If a straight line intersects two parallel straight lines » then each two 


corresponding angles are з 
з If m (4 A) = 110° » then m (reflex Z A) = ------------: о 


|4 | Two right-angled triangles are congruent if -+++ 


5 The two adjacent angles formed by the intersection of a straight line and a ray with 
a starting point on this straight line are -------------- 


E Choose the correct answer from those given : 


[1 If Z X complements Z Y and Z X = Z Y »thenm(Z X) = eere 


(a) 45? (b) 90° (c) 180° (d) 360° 
2 The number of triangles in the figure = equals «+--+ 
(a) 4 (b) 6 (c)7 (d)8 


з If the ratio between the measures of two supplementary angles is 5 : 13 , then the 
measure of the smaller angle is --------------- 


(a) 50° (b) 130? (c) 150? (d) 180° 
4 If A ABC =A XYZ ,т (2 А) + т (4 В) = 100° 5 then m (А Z) = ++ 
(a) 50° (b) 80° (с) 90° (d) 100° 


15 The two straight lines that are perpendicular to a third one are 


(a) perpendicular. (b) parallel. (c) coincident. (4) intersecting. 
[6 | The figure зз: is not congruent to the opposite figure. 
(a) 5 (b) < 50 
5% АМ эст 
шин = 


(c) (4) Е 
У е 9 5ст. ~ 
40 7. Gad ЁЛ 
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Final Examinations 


[a] Mention two cases of congruency of two triangles. 


[b] In the opposite figure : 


A 
АВ = ВС ,Ар = DC 
əm (4 С) = 80° 
DS B 


»m(Z BDC) = 40° 40 

Prove that : A CBD =A ABD 80 
<7 

» then find : т (4 ABD) c 


Я [a] In the opposite figure : 


==. —À E D 

DE // AC »m (Z A) = 110° 5 1 
»m (Z D) - 70 

Find : m (4 C) 2-4 


Is AB // CD? (Give the reason) 


[b] Using the geometric instruments » draw Z ABC where m (4 B) = 80° , then draw BD 


to bisect it. (Don't remove the arcs). 


В [a] In the opposite figure : 


ACN BD = {в} D 
»m (4 ABD) = 50° ax 8 
m(Z ОВС) =2 X° E B А 


Find in degrees the value of X 


[b] In the opposite figure : 
BD bisects Z ABC 
əm (Z DBC) = 35° 


А 
р 
<> 
Аа! 


Find : m (Z A) in degrees. B С 
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Geometry 


| Model examination for the merge students 


Answer the following questions : 


Complete each of the following : 
[1] If m (Z A) = 100° » then m (reflex Z A) = eee ° 
[2] The angle whose measure is 50° complements an angle of measure + 
з | The two straight lines parallel to a third are з 


га | Two triangles are congruent if two sides and зс 


(5 If A ABC =A XYZ > then m (4 Z) =m (4 «өө. ) 


Choose the correct answer from those given : 


[1 The sum of the measures of the accumulative angles at a point equals «өнөө 


(a) 630° (b) 180° (c) 90° (d) 360° 

(2| The axis of symmetry of a line segment is +744 
(a) perpendicular to it from its midpoint. (b) parallel to it. 
(c) equal to it in length. (d) congruent to it. 


(3| The supplement of the angle whose measure is 30° is an angle of measure 7 


(a) 60° (b) 180° (c) 150° (d) 90° 
|4] The angle whose measure is more than 90° and less than 180? 15 ·-------------. angle. 
(а) an obtuse (b) an acute (c) a right (d) a straight 


[5] If A ABC = A XYZ > then AB = зз 
(a) XY (b) XZ (c) YZ (d) BC 


B Put (и ) for the correct statement and ( X ) for the incorrect statement : 
[1| The right-angled triangle is congruent to the equilateral triangle. Y 
[2] The two angles whose measures are 100° and 80° are supplementary. dE. 
[3 | From the opposite figure : 
(a) AB // EF C) 
(b) X 2 70° rJ 
(c) y = 180° Ё 4 
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Final Examinations 
ЇЙ [a] In the opposite figure : 


m (4 ABC) = 50° , BA // CD 


B A 
Complete to find : m (7 BCD) xi 
BA ratis 
D с 
»then m (4 ABC) = m (ZL ----- уя angles) 
om (Z BCD) 2 о 


[b] From the opposite figure » complete : 


x 30 
E B A 
x 
c D 
УЕР о pq C ° 
(3] B A [4] 
80 D 
x 
Che D B MX50 A 
x C 
E 
cA E шуганда ° D T NE о 


[b] In the opposite figure : 
If AABC=ADEA ; 
AE 23 cm. and DE = 4 cm. 


› complete : ВЕ = ·-............. cm. 
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авы, Some Schools Examinations on 9 Geometry 
| ш 


Nasr City Educational Zone 
Thebes Language School 


«m 
[1 Ciro Governorate AI 
БЇЇ 


Answer the following questions : 


Complete : 
[1 |Тһе angle whose measure is 50° complements an angle of measure нөөс 
(2\If A ABC = A XYZ › then m (4 Z) = m(Z cerenens ) 


(3 If a straight line intersects two parallel straight lines » then each two corresponding 
angles are «e 


(4| The sum of measures of the accumulative angles at a point is «нөөс 


(8 If two adjacent angles are complementary ; then their outer sides are «e 


И Choose the correct answer : 
|1|The angle whose measure is 179? is +--+ angle. 
(а) an acute (b)a right (c) an obtuse (d) a straight 


(2| The perpendicular bisector of a line segment 18 “гс 


(а) axis of symmetry. (b) parallel line. 

(c) median. (d) coincident. 
[з Г AB = CD » then AB - CD = ee] 

(a) 1 (b)2 (c) zero (d)5 
(4]If m (Z A) = 80? » then m (4 reflex A) 2 7 ? 

(a) 360 (b) 180 (c) 100 (d) 280 
[8/If Z X supplements Z Y and Z X = Z Y »then m (4 X) = S е 

(a) 45 (b) 90 (с) 135 (4) 180 


16 |The two straight lines parallel to a third straight line are з 


(a) intersecting. (b) parallel. (c) coincident. 


В [a] In the opposite figure : 
m (4 AMB) = 30? , m (Z BMC) = 110° 
and m (Z AMD) - 90* 
Find : m (Z CMD) 
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Final Examinations 
[b] In the opposite figure : B A 
AD NBC = {м} 
»BM=MC ,АМ = Мр 


Prove that : A AMB = А DMC D C 


E ia Using the geometric tools » draw XY of length 8 cm. » then draw DE the axis of 
symmetry. (Don't remove the arcs) 
[b] In the opposite figure : 
AD // CB » AD bisects Z BAE 
:m(Z B) = 52° 
Find : m (Z BAD) » m (Z C) 


a [a] In the opposite figure : 
If BCAC ›т (Z DBC) = 135° 
and BA bisects Z DBE 
Find : (1m (Z ABD) (2m (4 DBE) 
[2]m (Z CBE) 


[b]In the opposite figure : 
AF // DE // XY // BC 
»AD = DX = ХВ 
»AC=9cm. 

Find : The length of AY 


QP 
R Я| El-Sayeda Zeinab Directorate 
2 Cairo Governorate 26 Mathematics Department 
18] 


Answer the following questions : 


uu Choose the correct answer : 


[1 |Тһе angle of measure 179? is -+ angle. 

(a) acute (b) obtuse (c)right (d) straight 
[2]If m (4 A) = 90? 5 then m (reflex Z A) = -----...-...... 

(a) 0? (b) 90° (c) 180° (d) 270° 
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Geometry 


[B]If A ABC =A XYZ » m (Z A) 240? ,m (4 Y) = 60° > then m (4 C) = e 


(a) 40° (b) 60° (c) 80° (d) 100° 

14 | The sum of measures of the accumulative angles at point equal з right angles. 
(a) 3 (b) 4 (c)5 (d) 6 

[5]If A ABC =A XYZ » then XY = eree 
(a) BC (b) AC (c) AB (4) YZ 


ЇЙ Complete the following : 
(1 | If two straight lines intersect » then each two vertically opposite angles are з 
|2| If two straight lines are parallel to a third » then the two straight lines are зт 
[З If two adjacent angles are supplementary » then their outer sides are гөө 
[4|The angles of measure 35? complements an angles of measure 
[5)1п the opposite figure : 

m (Z ABC) 2 vee ° 


16 |Тһе sum of measures of the two supplementary angles is “өөө 


[a] In the opposite figure : 
m (Z BMC) = 50° 
‚т (4 CMD) = 80° 
‚т (4 AMB) = 90° 
Find : m (Z DMA) 


[b] In the opposite figure : 
AB - AC  BDz DC 
əm (Z CAD) = 40° D 
Prove that : A ABD =A ACD 40 
Find : m (Z САВ) c 


(4 | [а] Draw an angles of measure 80° and bisect it (Don’t remove the arcs). 


[b] In the opposite figure : 
AB // CD // EF 
;m(Z A) = 30° 
» CD bisects Z ACE 
Find : m (Z ACD) › m (4 DCE) » m (4 CEF) 
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Final Examinations 

Е [a] In the opposite figure : 
m(ZA)=m(ZC)=90° 
»AB=BC=5cm.»,AD=3cm. 
Prove that : AABD =A CBD 


Find : The length of CD 


[b] In the opposite figure : —XL 
ME => oR d 
AF // DE // BC D, E 
Ар = Вр ,АЕ=4ст. 2 h 


Find : The length of AC 


5 4 Good Shepherd Arabic Language School 
ЇЕ Cairo Governorate Ad Al-Khalifa and Al-Mokattam Directorate 


Answer the following questions : 


Choose the correct answer from those given : 
[1] The sum of measures of the accumulative 4 angles at a point з. the sum of the 
measures of the accumulative 8 angles at a point, 
(a) < (b) > (c) = (d)z 
If m (Z A) = 150° , then m (reflex Z A) = -----.......... 


[m] 


(a) 210° (b) 15° (c) 30° (d) 360° 


2) 


If AABC=A XYZ >and m (Z X) +m (2 Z) = 140 > then m (Z B) S ereere 
(a) 70° (5) 220° (c) 40° (d) 140° 


[4] If L, , L, and L, are three coplanar straight lines 5 L, // L, sL, L L, » then eee 


(a) L, // L, (b) L, d; L, (c) L, // L, (d) otherwise 
[5] The angle whose measure is 89? 18. 

(a) acute. (b) right. (c) obtuse. (d) straight. 
[6] The acute angle supplements ---:-.-........ angle. 

(a) an acute (b) a right (c) an obtuse (d) a zero 
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Geometry 


Complete each of the following : 


ck 


If AB = CD , AB = 5 cm. »then2AB - CD = er 


[2] In the opposite figure : 


o 


The value of X = esse о 38 X 


[9j 


The angle of measure 70° complements an angle of measure «+--+» and supplements 
an angle of measure өөө 


The sum of measures of the interior angles of triangle equals сэнс 


[4] 
(5) The two adjacent angles whose outer sides are on the same straight line are сс 


[a] In the opposite figure : 
AD = DC » m (Z ADB) = 30° 
əm (4 А) = т(4 С) = 90° »BC=3 cm. 
Find with reasons : 
m (Z ABC) and the length of AB 

[b] In the opposite figure : 

AB // CD , СЁ bisects 4 DCA 
m (Z ВАС) = 130° » m (Z CDE) = 25° 
Is DE // СЕ ? (Give reasons). 


EJ [a] In the opposite figure : 
AB // CD » AB // EF 
»m(Z А) = 60° ,m(Z E) = 35? С 
> find : m (Z ACE) 
[b] Draw :[1] Z ABC of measure 120° and bisect it. 


[г] AB of length 6 cm. and bisect it. "Don’t remove arcs" 


[а] In the opposite figure : 
m (Z AMB) = 40° 
əm (4 BMC) = 100° 
‚т (4 CMD) = 120° 
ım (Z AMD) =4X 
Find : The value of X 
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[b] In the opposite figure : 


Final Examinations 


[1] Is A BAE = A DCB 2 (Give reasons). 
[2] Find : m (Z EBD) 


© B A 
PA | Gira Governorate И Mehmet | 
Answer the following questions : 
[1| Complete : 

[1 If a straight line intersects two parallel straight lines » then each two alternate angles 
аүёчНц нийн 

2 If A ABC =A XYZ »m (Z X) 2 60° »m(Z 7) = 30° 5 thenm (4 В) © 

(8| The outer sides of two adjacent complementary angles are з 

(4]If m (4 B) = 110? , then m (reflex Z B) = e P 

[5 | The perpendicular bisector of a line segment is called --------------- 

Choose the correct answer : 

(1 | The measure of the straight angle =. 
(a) 45? (b) 90° (c) 180? (d) 360° 

2| The sum of measures of the accumulative angles at a point = ------:-------. angles. 
(a) 4 acute (b) 3 right (c) 4 right (d) 2 right 

з | The two straight lines that are perpendicular to the third are ---------..-.-. 
(a) perpendicular. (b) parallel. (c) intersecting. (d) coincident. 

[4 AB = XY > then А8 = — 
(a) 1 (b) 0 (с)2 (4) 5 

5112 A supplements Z B »and Z А=/ B »then m(Z B) = 
(a) 360° (b) 180° (c) 90° (d) 45° 

[6] In the opposite figure : 
The value of X гэг o 2X50 
(a) 130 (b) 50 (с) 65 (4) 25 
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E [a] In the opposite figure : 
m (4 DMC) = 45° 
əm (4 CMB) = 110° 
m (4 AMD) = 90° 
Find : m (Z AMB) with steps. 


[b] Using the geometric tools » draw Z XYZ of measure 80* 
(Don't remove the arcs) 


П [a] Mention two cases of congruency of two triangles. 
[b] In the opposite figure : 
If AF // ED // XY // BC 
;AE = EY = ҮС 
and АВ = 12 ст. 
Find : The length of AX 


In the opposite figure : 
АВ =BC ,AD=DC 
11 | Prove that : А CBD = A ABD 


г Find : m (Z ABD) 


E Giza Governorate IX, Awseem Educational Directorate 


Answer the following questions : 


Complete the following : 


|1 | The perpendicular straight line to a line segment from its midpoint » is called 


[2] Ifa straight line cuts two parallel straight lines » then each two alternate angles 


[3] If m (Z B) = 115° » then m (reflex Z B) = 3 


[а | The two adjacent angles formed by a straight line and a ray with starting point on the 
straight line are ·------------- 


151 If the triangle ABC = the triangle XYZ » then m (4 C)2m(Z----—-—- ) 
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E Choose the correct answer : 


[1] If m (Z A) = 65? » then m (reflex Z A) = ereenn 
(a) 305° (b) 295° (c) 25° (d) 115° 
[2| The acute angle complements -+++ angle. 
(a) aright (b) an obtuse (c) an acute (d) a straight 
(31 ABCD is a rectangle » then AC = -+++ 
(a) BD (b) AD (c) DC (d) BC 
(4| The sum of measures of the accumulative angles at one point equals -+ 
(a) 90° (b) 180? (c) 270? (d) 360° 
5|1 Z X supplements Z Y and m (Z X) = i m (Z Y) »then m (4 Y) = зз: 
(a) 30° (b) 45? (c) 60? (d) 120? 
16 | The two straight lines parallel to a third straight line are зс 


(a) intersecting. (b) parallel. (c) coincident. (d) perpendicular. 


[a] Using the geometric instruments » draw Z ABC of measure 120? ; then draw BF 
to bisect the angle. (Don't remove the arcs). 
[b] In the opposite figure : 
If BC AC »m(Z DBC) = 130° 
and BA bisects Z DBE 
Find : m (Z ABD) and m (Z DBE) (Give reason). 


Я [a] In the opposite figure : A 
AB = CB , AD = CD 
эш (2 CDB) = 25? 
Is AABD =A CBD ? Why ? С 
Find : m (4 ADC) 


iv) 
w 


[b] In the opposite figure : 


i ааг B ex 
BA // CD // EO 40 
р c 
»m(Z ABC) = 30° o 
110 
»m (Z СЕО) = 110° о Е 


Find : m (4 BCE) 


(161) Ve / әш] \/ (OW) oso yalsdi zs 105 
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В [a] In the opposite figure : 
AF // ED // YX // CB 
»AD = DX = XB 
"АС = 9 ст. 
Find : The length of AY 


[b] In the opposite figure : 
m (4 AME) = 90° 
‚т (4 AMB) = 50° 
‚т (4 ВМС) = 60° 
əm (4 DME) = 40° 


Find : m (4 DMC) 


5 Amria Educational Zone 
Alexandria Governorate Mathematics Supervision 


Answer the following questions : 


Choose the correct answer from those between brackets : 


(3 


The complement of an angle of measure 37? equals --------------- 2 

(а) 53 (b) 143 (с) 180 (4) 90 

[2 If two lines are on the same plane and don’t intersect » then they are гээн 

(a) skew. (b) perpendicular. (с) parallel. (d) coincident. 

(3) If L, >L, and L, are three coplanar straight lines » L, // L, апат, LL, » then s1 
(а), LL, (b) L, // L, (c) L, // L, (d) Lj LL, 

[4| If A ABC = A XYZ and m (Z A) + т (4 В) = 130° , then m (4 Z) = eee 


(a) 50° (b) 65° (с) 130° (4) 180° 
[5 If the two adjacent angles are complementary » then their outer sides are з 
(a) perpendicular. (b) parallel. 
(c) coincident. (d) on the same straight line. 
[6] The supplement of an angle of measure 70° is --------------- ? 
(а) 10 (b) 20 (c) 110 (9) 180 
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Complete each of the following : 


(1| The sum of the measures of the accumulative angles at a point is -------------- 


[2] If m (Z B) = 120? , then m (reflex Z B) = e 9 
[3] If 2 A supplements Z B and Z A= ZB > then m (4 B) = +++ 8 
[A] АВ 22а: АВ 


[а] Mention two cases of congruency of two triangles. 


[b] In the opposite figure : ^ 
AB = AC , Вр = РС 
Prove that : 
A ABD =A ACD c D B 


[4] [a] Draw Z ABC of measure 100° , using the ruler and compasses to bisects it by BD? 
(Don’t remove the arcs) 
[b] In the opposite figure : 
m (Z AMB) = 50? » m (4 BMC) = 90° 
‚т (2 DMC) = 120° т (4 AMD) =2 X 


Find : The value of X ? 


[a] In the opposite figure : 


D Е 

AB//CD › DE// AC B 65 
əm (4 D) = 65° 

A C 
Find : m (Z ACD) and m (Z А)? 

A 

[b] In the opposite figure : 
АВ-СВ , AD=CD DO s yB 
65 30 

m(ZCDB)-265? » m(Z CBD) = 30° 

C 


[1] Show that : A ABD = A CBD [2] Find : m (4 A) 
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Borj Al-Arab Educational Administration 
Math Inspection 


Answer the following questions : 


Choose the correct answer : 


(л If two straight lines intersect » then each two vertically opposite angles are ---.---------. 


(a) supplementary. (b) complementary. 
(c) equal in measure. (d) adjacent 
2| The sum of measures of two supplementary angles = -+--+ 
(a) 90° (b) 180° (c) 270° (d) 360° 
з | The area of a square whose side length is 4 cm. equals =+- cm? 
(a) zero (b) 8 (c) 16 (d) 4 
4| The complement of the angle whose measure is 30° is an angle of measure «ээс 
(a) 60? (b) 30° (c) 120? (d) 150° 
[5] The two straight lines that are perpendicular to a third one аге з: 
(a) parallel. (b) intersecting. (c) equal in length. (d) perpendicular. 
6 | The sum of measures of the interior angles in a triangle is езт 


(a) 90° (b) 180? (c) 270° (d) 360? 


B Complete : 
[1] The sum of the measures of the accumulative angles at a point equals ee 
[2] The perimeter of triangle whose side lengths are 3 cm. »4 cm. »5 cm. = «s га 
[3] If m (4 B) = 160° , then m (reflex Z B) = e- 
[4] Two triangles are congruent if two sides eee 
[5] If A ABC =A XYZ sthen AC = -+ 


[a] Using your geometric instruments » draw AB where AB = 8 cm. » then draw line of 
symmetry of it. (Don’t remove the arcs) 
[b] In the opposite figure : 
If m (Z AMB) = 120° 
»m(Z AMD) = 90° 
əm (4 DMC) = 40° 
Find : m (Z BMC) 
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E [al In the opposite figure : A 


Is A AMB = A DMC ? Why ? 
[b] In the opposite figure : 

DH // AC , AB// DC 

»m (Z D) = 50° H sy 


ч 


Find : m (Z C) and m (Z А) 


В [al In the opposite figure : 


АВ // CD // НО 
»m(Z A) = 50° 


»m(Z Н) = 110° 
Find : m (Z ACH) 

[b] In the opposite figure : 
AO // HD // XY // BC 
Ар = DX = ХВ 
»AC=9cm. 


Find : The length of AY 


. y e Directorate of Education 
Н El-Kalyoubia Governorate ony Math Supervision 
SY t 


7o» а 


Answer the following questions : 


[ | Choose the correct answer : 


(1 | The measure of the supplement of the angle whose measure is 40° equals 


(a) 50° (b) 140° (c) 90° (d) 180° 
(2| If two straight lines parallel to a third » then the two straight lines are eee- 
(a) parallel. (b) perpendicular. (c) coincident. (4) intersecting. 
(3]In the opposite figure : ` 
озсын, 2 10 
(а) 60 (b) 30 ДЕА 
(с) 90 (d) 45 
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(4) If AB=CD , AB = 5 cm. » then AB — CD = 
(а)0 (b) 1 (c)5 (d) 10 
[51А ABC is right-angled triangle at B » AB = 3 cm. and BC = 4 cm. 


»then its area = +--+ cm? 
(a) 12 (b)6 (c) 24 (d)14 

(8| The perimeter of the rhombus where its side length is 10 ст. = +- cm 
(a) 100 (b) 50 (c) 20 (d) 40 


E Complete each of the following : 


11 |The sum of measures of the accumulative angles at a point is ------------- E 

12 Two triangles are congruent if each ·-------------- is congruent with corresponding part of 
the other. 

(3 | The complement of an angle of measure 25? is an angle of measure + ? 

(4) If A ABC = A XYZ > then m (4 СВА) = -------------- $ 

[5]ABCD is parallelogram » m (Z А) = 55? , then m (4 B) = e 5 


[а] In the opposite figure : 
ABCD = {м} 
» МЕ bisects Z BMD and m (4 AMD) = 108° 
Find : m (4 BMD) » m (4 EMD) т (4 AMC) and m (4 BMC) 
[b] In the opposite figure : 
Mention the case and the conditions 


of congruence between A ABC and A EDA 


> then find : m (Z EAD) and m (Z EAC) 


a [a] In the opposite figure : 


A 
The figure ABCO s the figure AFDO B F 
:O €CD and CD = 8 ст. 
„т (Z FAB) = 150? and m (Z FDC) = 120° S 


Find : m (4 BCO) » m (4 FAO) » m (Z AOD) 
and the length of CO 
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[b] In the opposite figure : A, B 
If BA // CF » m (4 ABC) - 70? E : 
»m (2 CDE) = 110° сү 
Find : m (Z ВСЕ) and why CF // РЕ? ыг А 


В [a] In the opposite figure : 
AF // XY // DE // BC 
АҮ = YE=EC ; AY z 4 cm. 
» AX =3 cm. and the perimeter of A ABC = 30 cm. 
Find : The length of BC 


[b] Draw A ABC in which AB 23 cm. » BC = 5 ст. » and AC =7 cm. » then draw BD 
bisects 2. ABC to intersect AC at D » find by measuring Z ABD (Don't remove the arcs). 


8 East Zagazig Educational Administration 
9 El-Sharkia Governorate K Omar Al-Farouk Governmental Language School 


Answer the following questions : 


Choose the correct answer from those given : 


1)If A ABC =A XYZ ,т (4 X) + т (4 Y) = 150° » then m (4 C) = ee 
(a) 75° (b) 30° (c) 100° (d) 50° 
(2]If A ABC =A XYZ » then BC = 
(a) ХҮ (b) YZ (c)XZ (d) AB 
[3| The obtuse angle supplements ---- angle. 
(a) acute (b) right (c) obtuse (d) reflex 
(аш the opposite figure : A à 
If AB // CD ,ћепу= o 120 
(a) 30 (b) 60 
2y 
(c) 100 (d) 120 С D 
[5]If m (Z A) = 80° , then m (reflex Z A) 
(a) 360° (b) 180° (c) 90? (d) 280° 
(8|The angle whose measure is 60° complements an angle of measure .-- 
(a) 60° (b) 30° (c) 120° (d) 300° 
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Complete the following : 


ә 


га | Тһе sum of the measures of the accumulative angles at a point is 4. 


[m] 


The two vertically opposite angles are зс in measure. 


[e 


If two angles are supplementary and congruent » then the measure of each is ·-------------- 


[5j 


If a straight line intersects two parallel straight lines » then each two alternate angles 


a 
rj 
= 
© 
3 
= 
= 
© 
© 
kz 
= 
© 
n 
8. 
© 
Em 
ge 
E 
© 


[a] In the opposite figure : 
т (2 AMB) = 40° 
‚т (4 BMC) = 100° 
‚т (4 CMD) = 120° 


Find : m (Z AMD) 

[b] In the opposite figure : 
АВ - AC ;BD- CD 
əm (2 BAD) = 30° 
(1|Does AADC =A ADB ? Why ? D 


w 


(2) шд: m (4 BAC) é 


Æ [a] In the opposite figure : 
BA // CD . CB// DE 66 E 
and m (Z B) = 60° 
Find : m (Z C) and m (Z D) 

[b] In the opposite figure : 
АВ(1С5-4Мм| 
» ME bisects Z AMC 


and m (Z CMB) = 100° 
Find : 1 т (4 AMC) |? m (4 EMD) 
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[5] [a] In the opposite figure : 


A 
The figure ABCDE z The figure XYZDE 5, 
Find : Y B 
[1]т (4 EDC) Ё 
(2) The length of ZC 7 D sm. С 


[b] Draw the line segment AB of length 8 cm. » then draw its line of symmetry. 


(Don't remove arcs) 


E г, East Tanta Educational Zone 
IT] ЕІ-СһагЫа Governorate | Maths Supervision 


Answer the following questions : 


Ё Choose the correct answer : 


[1 |The supplement of the angle whose measure is 75° is an angle whose measure is -+-+ 
(a) 60° (b) 180° (c) 105° (d) 90° 
(2]If A ABC = A XYZ and m (Z A) + m (Z Y) = 120° s then m (4 Z) = vee 
(a) 50° (b) 60° (c) 70° (d) 80° 
[3] The sum of measures of the accumulative angles at a point equals --------------- 
(a) 180° (b) 360° (c) 630° (d) 603° 
(4 If the two straight lines are perpendicular to a third 5 then the two straight lines 
авна 
(a) perpendicular. (Б) coincident. (c) intersecting. (d) parallel. 
(5]If the perimeter of a square is 20 cm. » then its area is -----4-- ст? 
(а)4 (b)5 (с) 25 (d) 400 


(5) The triangle whose perimeter is 12 cm. and the lengths of its two sides are 
2 cm. »5 cm. » is called -+++ 


(a) isosceles. (b) equilateral. (c) right. (d) scalene. 


Complete the following : 


The two diagonals are perpendicular in + and se 


1 
[2] The perpendicular bisector of a line segment is called -------------- 
Ej 


The two right-angled triangles are congruent if з 
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[4] If Z A supplements Z B and ZA = ZB › ћепт (4 B) = ere 
(5) If AB = XY >» then AB - XY 2 ee 


[а] State any two cases of congruency of two triangles. 


[р] Draw a line segment AB of length 6 cm. » then draw its symmetry axis. 


[с] In the opposite figure : 
[1] Prove that : A ABC =A ADC 
(8) Find : m (Z BAC) 


E} [a] In the opposite figure : 
m(Z C) = 80° ; CBN AD- {м} 
;MB = МС , Мр = МА , Ср = 5 ст. 
Mention the conditions for А АВМ 


> A DCM to be congruent and find m (Z B) 


[b] In the opposite figure : T 
ABC is a triangle where the point A C CD 50 
, AE // CB > m (Z DAE) =70° INS 
and m (Z EAB) = 55? » calculate measure 
of each angle in the triangle ABC © B 
[a] In the opposite figure : 
If AB // CD » m (Z D) 265? »m (Z A) = 115? 3 


Find : m (Z C) 

Is AC // DE? (Give the reason) 
[b] In the opposite figure : 

m (4 ZMY) = 110° 

эш (4 XMZ) = 90° 

əm (42 YML) = 50° 

Find by steps : m (Z XML) 
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a El-Dakahlia Governorate 


Answer the following questions : 


Complete each of the following : 


[5] [e] [ro] [=] 


[t] 


If A ABC =A LMN » then ВС = c 
The number of axes of symmetry of a sqaure is =- 
The sum of measures of the accumulative angles at point is ------- 


If the ratio between two supplementary angles is 4 : 5 » then the measure of the 
greatest angle is =+- 


If a straight line intersects two parallel lines » then each two corresponding angles 


И Choose the correct answer from those given : 


|= 


[m] 


[e] 


[s| 


ы 


[m| 


[Т АВ = CD ;then3 AB- 3CD 2 


(а) 3 (5) 6АВ (c)6AC (4) zero 
If m (Z A) = 120? » then m (reflex of Z A) = өөө, d 
(a) 60 (b) 120 (c) 240 (d) 360 


The two straight lines that are perpendicular to third one are -+ 
(a) perpendicular. (b) coincident. (c) intersecting. (d) parallel. 


The sum of measures of the interior angles of any triangle equals -өөөөөөө 


(а) 108 (b) 180 (c) 306 (d) 360 
If Z X2 Z Y »m(Z X) + m(Z Y) = 140° > then m(Z X) = eee Ч 
(а) 40 (0) 70 (c) 140 (d) 220 


| The number of rectangles in the opposite figure is --------- GI- T- 


(a) 3 (b)4 (су5 (4) 6 


В га 


In the opposite figure : 

AF // XY // ZL // BC 

АХ =XZ=ZB 

and AC = 9 cm. 

Find : the length of AL (Give the reason) 


Geometry 


— 
[^] 


[b] In the opposite figure : 


5м ПІВ = {м} 
MR =ML МЅ = ММ М 


Is AMSR =A MNL? Why ? N R 


[а] In the opposite figure : 
т (4 АМС) = 120° 
‚т (2 AMB) = 90° 3x 
ım (4 СМВ)-(3 ХУ 
Find : The value of X ? (With steps) B 


[b] In the opposite figure : 


LM =LN »m(Z MLO) = 30° 36 
‚т (Z LOM) = т (Z LON) = 90° 
Mention the conditions for ALOM » ALON 


to be congruent » then find m (Z MLN) N [9 M 


ЇЕ [a] In the opposite figure : [9 R 
RO // ML » m (4 ORL) = 80° 
эш (Z M) = 100° 
(4) Find: т (41) (2]Is MS // RL (Give reason) L M 


[b] Draw Z ABC where m (Z B) = 70? » using the ruler and the compasses 
to bisect Z B by BD (Don't remove the arcs) 


Answer the following questions : 


Choose the correct answer : 
(11124 X8 Z Y » Z X complements Z Y »thenm(Z X) = сезе ? 
(а) 90 (5) 45 (с) 180 (4) 360 
їг In the opposite figure : 
If AB CD = {м} 
ə then m (4 AMC) = veee Ы 
(а) 30 (b) 60 (с) 20 (9) 120 


116 


Final Examinations 


(31 In the opposite figure : 


If AB // CD »m (4 C) = 80° p 3 
UP EL ° 
(а) 50 (b) 100 2 
(с) 80 (4) 180 C = D 
(4|If Z X supplements Z Y »m(Z X) = 60° > then m (4 Y) = сезе 
(a) 60° (b) 30° (c) 90? (d) 120° 
(8|If two adjacent angles are complement » then their outer sides are зз 
(2) perpendicular. (b) parallel 
(c) coincident (d) on the same straight line. 
[6] In the opposite figure : 
If m (Z A) = 100° » BD bisects Z В A 
» CD bisects Z C then m (4 D) = зеет d 
(а) 100 (b) 80 Jet C 
(c) 140 (d) 90 с ов 
Complete : 
[1] If m (Z X) = 160? » then m (reflex Z X) is --------------- B 


[2] If A ABC =A XYZ » m (Z X) +m (Z Y) = 100° , then m (4 C) = ve 
13 If two straight lines are parallel to a third line » then they are -+-+ 
(4) If XY = AB » XY =5 cm. » then 2 AB + XY = --- 


(5 If a straight line intersects two parallel straight lines » then each two alternate angles 


[а] In the opposite figure : 
If AD // BC »m (4 BAD) = 60° 
»m(ZC)=40° 
Find : m (Z B) »m(Z BAC) 
[b] In the opposite figure : 
If m (Z AMB) = 30° , m (4 BMC) = 110° 
»m(Z AMD) = 90° 
Find : m (Z CMD) 
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В ia] In the opposite figure : 
m(ZA)zm(Z С) = 90° , AB = СВ 
(л |Ргоуе that : А ABD =A CBD 
2 Find : The length of Ср 
(3| Find : m (4 CBD) 
151 In the opposite figure : 
ABI) CD ={M} 
»m(Z АМС) = 40° 
» MD bisect Z BME 
Find : m (Z AME) 


©) [a] In the opposite figure : 
If OA // HD // XY // BC 


»AD =DX = XB 
, АС = 15 ст. Ра 
Find : The length of HC 


[b] Draw line segment AB of length 6 cm. » then draw its axis of symmetry. 
(Don’t remove arcs) 


13 El-Beheira Governorate i Maths Supervision 


Answer the following questions : 
1 | Choose the correct answer : 


|1 | The angle whose measure more than 180° and less than 360° is called 


(а) acute. (b) obtuse. 


(c) straight. (d) reflex. 
12 The sum of the measures of the accumulative angles at a point equals эсс: 
(a) 90? (b) 180° (c) 270? (d) 360° 
[3| Tf the ratio between two supplementary angles is 2 : 7 » then the measure of smaller 
angle is эзсез 
(a) 20? (b) 40° (c) 70? (d) 140° 
LA If L, >L, and L, are three coplanar straight lines » L, // L, and L, LL, 
»then Ly нөөс ls 
(a) // (b).L (c) coincides (4) = 
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[5| The acute angle supplements --------------- angle. 

(a) acute (b) right (c) obtuse (d) straight 
[8)If AB = CD » then AB -Ср= 

(a) 0 (b) 1 (c)2 (4)5 


EJ Complete : 
(1]If m (Z A) = 30° » then m (reflex Z A) гөө 9 


es. 


n) 


If two adjacent angles are supplementary » then their outer sides are = 


ш 


The perpendicular bisector of a line segment is called -+++ 


БЫ 


If a straight line intersects two parallel straight lines » then every two interior angles in 


the same side of the transversal are сн 


If A ABC = A XYZ »m(Z A) + т (4 В) = 140° > then m (4 Z) = eee E 


(e| 


[a] In the opposite figure : 
AD N BH = {м}, m (4 HMD) = 50° 
, MC bisects Z BMD 


Find : m (Z AMC) 


[b] In the opposite figure : E 
AD // BC »m (4 EAD) = 40° > 
40 A 
əm (4 CAD) = 30° р 30 
Find : m (Z C) » m (Z B) write the steps. Ç B 


Я [a] In the opposite figure : 
BC=AD ,АС=АЕ 
‚т (4 САВ) = 50° 
Find : m (Z EAD) » write the steps. 
[b] In the opposite figure : 
AF // DE // XY // BC 
»AD = DX = XB ; AC 29 em. 


Find : length of AY (Give the reason) 


Geometry 


Е [а] In the opposite figure : À 
ADNBC={M} 

» ВМ= МС,АМ = Мр 

(л | Prove that : A AMB =A DMC 

(218 AB// CD ? why ? D 


[b] By using geometrical tools » draw / ABC whose measure is 120° , then draw the 
bisector of / ABC (Don’t remove the arcs) 


=. 
Akhmeem Educational Management 
Souhag Governorate Future Generation International School 


Answer the following questions : 


Choose the correct answer : 


[1 | The two adjacent angles formed by a straight line and a гау with a starting point on this 
straight line are зе 
(a) equal in length. (b) supplementary. (c) complementary. (d) congruent. 

(2) If A ABC = A XYZ > then m (4 A) + т (4 B) = 100° ym (4 Z) = ree ы 
(а) 50 (b) 130 (с) 150 (d) 80 

(3) If L, > L, and L, are three coplanar straight lines » L} // L} »L, LL, s then se 
(a) L, //L, (b) L4 LL, (c) L, Г\ L,-O (Ф111, 

(4| The obtuse angle supplements «өөө angle. 
(a) obtuse (b) right (c) acute (d) straight 

(5 | The two straight lines that are perpendicular to a third » then the two straight lines 
ALE: чынын 
(a) perpendicular. (b) intersecting. (c) coincident. (d) parallel. 

[6] If A ABC = A XYZ > then AB = --------------. 
(a) XY (b) XZ (c) YZ (d) BC 

А Complete : 

(1| The perpendicular bisector of a line segment is called --------------- 

[а | The angle whose measure is 35° complements an angles of measure «өө. » 

[з | The sum of measures of the accumulative angles at a point equals сзсз ? 


Га | The two straight lines are parallel to a third are з 
(5]If m (Z B) = 105? , then m (reflex Z B) = -------------: 9 
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Final Examinations 


[a] In the opposite figure : 
ВА 1 BC m (4 CBD) = 130° 
‚т (4 EBD) = 80° 
Calculate : m (Z ABE) 


[b] In the opposite figure : 
BA // CD , BC // DE 
‚т (Z D) = 50° 
» find : m (Z C) and m (4 B) 


Я [a] In the opposite figure : 
АВП CD- {м} 4 
АМ = ВМ , СМ = РМ 
and CD = 4 cm. ; AC = 3 ст. 

(1) Does AAMC =A BMD , why ? 


(г Find : The length of BD and the length of CM 
[b] In the opposite figure : 


E D 
2 LA 
C B 
E 
M 
D À 
E A 
If AE // CH // BD 105 
sm (Z С) = 100° D B 
»m (Z A) = 105° oj 
H С: 
А 
z 
% 
1 A 
D C B 


Find : m (Z ABC) 


Ø [a] In the opposite figure : 
C is the midpoint of BD , AC L BD 
>» AB = 5 cm. and m (4 B) = 57? 
Find : [1] The length of AD 
[2]m (Z DAC) 
[b] By using your geometric instruments draw Z ABC whose measure is 120? 
Draw BF to bisect the angle. 
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Geometry 


Al-Dakhla Educational Zone 
15 New Valley Governorate 22722215 21222122) 


А-А 
Answer the following questions : 
Choose the correct answer : 

^]If Z X 8 Z Y »Z X and Z Y are supplementary angles » then m (4 X) = vee T 
(a) 45 (b) 90 (c) 135 (d) 180 

2|The two straight lines that are perpendicular to a third are --------------- 
(a) perpendicular. (b) parallel. (c) intersecting. (d) coincident. 

“| The angle whose measure is more than 90° and less than 180? is === angle. 
(a) an obtuse (b) an acute (c) aright (d) a straight 

га |The sum of measures of the accumulative angles at a point equals сзсз : 
(a) 90 (b) 180 (c) 270 (d) 360 

(5 If A ABC =A XYZ , then XZ = oee 
(a) AB (b) AC (c)BC (d) YZ 

(8 |The axis of symmetry of a line segment is -------------- 


(a) perpendicular to it from its midpoint. (b) parallel to it. 


(c) congruent to it. (d) equal to it in length. 


А Complete each of the following : 
(1]If m (Z A) = 110? 5 then m (reflex Z A) = eere e 
[2]The angle whose measure is 50° complements an angle of measure ·-------------- ? 
(8]If AB = XY » then AB- XY = -+ 
|4\In the opposite figure : 


(5 If two straight lines intersect » then each two vertically opposite angles are «өг 


E [а] Mention two cases of congruency of two triangles. A 
[b] In the opposite figure : P dk" 
AB = BC AD = DC D B 
;m(Z С) = 80? m (4 BDC) = 40° 
prove that : A CBD = A ABD ; then find : m (Z ABD) 
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- Final Examinations 


Їй [a] In the opposite figure : E 
AC // DE >m (Z A) = 110° E № 
2709 110 
m(Z 0) = 70 [e А 


Prove that : AB // CD 


[b] In the opposite figure : 
AF // DE // XY // BC 
»AD = ОХ = XB ,АС= 9 ст. 


Find : The length of AY 


ЇЕ! [а] In the opposite figure : 
т (2 AMB) = 110° 
‚т (2 AMD) = 90° 
»ш (4 DMC) = 40° 
Find : m (4 BMC) 


[b] Using the geometric instrument » draw Z ABC where m (Z ABC) = 80° 


»then draw BD to bisect the angle. (Don't remove the arcs) 
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Answers of Unit One 


Answers of Exercise 


nm а 

[ER 51032 

a peer te EE 

аео [8]2 (Зо (4)-2 (544 io 

@s (Z4 (8-3 {вз (ай |02) SER 
m-s [235 [132.1 (440 
Md [г Bb (41) 
[S] Gea Mo Ba 

ma пг 08(с) 

®-%-- 


[4).132.. 132544 
— 88 88-44 


E The required rational numbers аге: J, + 3 522 RETE 
[10.54 (2]-3.06 
081-1 Of oğ a-la BE B> 

54 30 45 26 (8)« [5] [в]= 
(5) 10 (8) 00 1000 (8) 3 

(There are other solutions) [3] 

[1]> Bi 
[2)-0.15 =-15% 141« (s]» 


(817.1875 - 71875 % (4]0.16 = 167 % 


Е Because division by zero is meaningless. 


ma) (81(с) 

ince: 2 = 2- = 

Since: 3 = ту 5915-24 

х then the number is : р 

[11 X= 1 or3 or 5 or 15 or 25 or 75 


[а X= zero or 2 or 4 or 14 


L.C.M. of denominators = 30 » then 


ae 23 эф йкы АЕ Е: 
10:30: Жылый. ш: 30 6:260 
The descending order is : 
Land- 
= and-4 
„C.M. of denominators = 24 
шаш E DE quc TTG 
24 SE 883) 24 
21. 3 


‘The ascending order is 


Algebra and Statistics 


mw Bo [s Wo Fe 
(814) mwa Gw Bw We 
ma haw aw (40) 
1 3 „агу 
B-z a 16 (8) 28 4 
(There are other solutions) 
С.М. of the denominators = 10 
1.5 428 
10°5 710 
The two numbers аге: É; and 45 
[Z] L.C.M. of the denominators = 12 
cd ah Lue. А 
Bee Gis aie ale 
9 Log Hm. „4 
12 3 12 36 
25. 
The two numbers are : -4> 36 and -$ 
(8)03-40) 
L.C.M. of the denominators = 10 
Be 
= 10 
+4 апа 3. 
The two numbers аге: 45 and ту 
SESS sited 
(4) 75 =т= 406-4 
Since : L.C.M. of the denominators = 12 
eqs E RUE A 
вере 73 12 
йге: OTS 54:25 
ignes qe 281026 
25 .26 
Then the two numbers аге: 22. » 36 
(There are other solutions) 
M. of the denominators = 12 
E 9- 10. 
The numbers are : 12712712 алд 17 
[8]L.C.M. of the denominators = 18 
24 5 лг SS: 
9 18 6 1 
кже; - ЛОБА ang le 
The numbers аге: те э —1g 77-18 “4-8 


4 


[2]0= 0,3-5 


The numbers are : 4.51 2120 


(There are other solutions) 


The left numbers arc 


L.C.M. of the denominators 


П 
E 


пеп 32$ sihen É 


Then the numbers are : 2 


(There are other solutions) 


ince X—3 = 
Since x5 =0 
bady 
(ens qo xc 2 
L.C.M. of the denominators = 15 
E23 3.5 
335. STD 
5 220,6 _ 24 
15 60 15 60 
21,323 28 
The numbers are : 60°60? 60 
(There are other solutions) 


(c) 


L.C.M. of the numbers : 2 +3 »4 and 6 is 12 


(1) 


9 25 ae 
gmd 6 e: 


From (1) + 2) : The required integer = 
Another solution : 


ы 


The two numbers 11-41 are3 2,5-1 
tae 


The included WS Брава them аге 4 and 5 
Bh 231 a2 boa 
The two numbers 4?% are 2 4 4 6 


and the included integers between them are 3 and 4 
The required integer is 4 


Answers of Unit One 


ОА-ОВ 
X23 
85-23 
хХ=-5х6 10 
answersoftsercse 3) 
[1] 
-à 4 | ~ 6 
(1) его [8] 7 [915 4)23 5] п 
4 
(81-1 [2-1 (818 $ 
ws [2]zero 
л: 
@2 81 


Since L.C.M. of the denominators is 8 


1,322,522 
therefore + нийг бийг = 


[2 | Since L.C.M. of the denominators is 15 


1 10 7 

therefore $- $ -15*-1$ 
[sz end. 
3)-3 7-1 


Since L.C.M. of the denominators is 16 


Mac ЕЕ А 
therefore- $ + 3 =- 12 4 3 = 


[4] Since L.C.M. of the denominators is 10 


a 
6 


therefore — 33) + (- 2)=- 5 +(- 195 


15 -/5,11.3 
8-4- - 


67164 
Since L.C.M. of the denominators is 12 
T 343 oul 
therefore — et 12 
(8) 3, 
-2 1-3 
5 5-5 
[7]Since L.C.M. of the denominators is 35 
2 14\_ 15 
therefore 3 == (-2)- = E -(-44)= e 


"From the definition of subtraction operation" = 


[E] Since L.C.M. of the denominators is 12 


therefore- 3 — -3)=-10 -(- 5)=-10 + 5 

"From the defnition of subtracition operation’ =~ -i 
[8] Since L.C.M. of the denominators is 100 

therefore + TE (025 = a Cc 39 n 
(1153 


"From the definition of subtraction operation" 


[A] Since L.C.M. of the denominators is 8 

4423-2493 -25 

therefore 7 +29 = +2 72g 
2 = 20 5119 
шта 3 dr: 


Since 1..С.М. of the denominators is 6 


20 19.40 19 21 
therefore $- 19 


1.2299 З; 5, 
15 0=- 31,23 


8 
Since L.C.M. of the denominators is 8 


poo 
10 
fore 31 4 19 2 19 
therefore 3 tg = 8 
Hx 
3-12 = 
Since L.C.M. of the denominators is 16 
_5 19340 193 233 
ЕНБ lcge I. "lei dd 
[в]2$ 
Ed Since L.C.M. of the denominators is 8 
29 19 1.19 2.17 
35 therefore 8 = Лин Чийг 


Algebra and Statistics 


ш 
© 
aeo 
" 

ЇЕ 


1.1 2028-1::21 
therefore 5 -F = ЖЭ 


eO COe-3 
1512 +(- 2+ 2) = 5 +оо 
[2 +(- 501+ 9)=-9 


= zero + 


)= 5 +zero=1 
therefore i * (1) = zero -8.03) 
[3]0.3- 1 13 2 
3 =1+(-1)=zero 
therefore + 2 i = 4 RE 1 
4+ 14) +14 
НЭЭН 
Пс) [гє [s a 
181(с) [со [вай Bo 
ao 8 «GC» 
mwa Пё awo 04) 9 9 
Med) — (ma (ве) (18) (с) ro=1 


[1] Commutative property. [2] Associative property. 


[з | Additive inverse [а | Additive identity 


4 +зео= mE ка 
(115 + zero = 7 (2) zero + ( 1б 10 
Р 1. 17 
[8] zero — (- 2) = zero + 45 
"From the definition of subtraction operation" 
EMITE 
4 


6 


)+3 
88 | 45 _ 133 
60 + 60 = 60 


(16-40) (7+1) =20r0+(-4) 4 
-1з+ф+7=(-р+{)+613+7) 
EU. zu 24 
= gt+CO=4+( 7) 


3 


alu au сл 


[B 


| 


1 
2 


E 


"From the definition of subtraction operation" 


35r 4333 
X (Л (= + 27 
"From the definition of subtraction operation" 


-(4/-ау-8 


therefore Х = 
therefore X= 


therefore X= 1 


Since the expression consists of 50 operation of 
subtraction 5 the result of each of them = 50 


therefore the expression = 50 x 50 = 2500 


Answers of Exercise 4 


[T] commutative 
[3] commutative 
[5] multiplying by zero 


Answers of Unit One 


(2) multiplicative inverse 
(4) multiplicative identity 


ast 
= 9 
7 9 г 
21-р [3]- (8) 
(911 (81-1 ol | e s 
aa 227 2112 
12 zero m 
Е 15 
X 
mA nm [в] 8 
(@]-2 [sh (814 
(711 [в)-11 (10) 3 
Zor Denil. 
15:3529 3 
(814) [зс (4100) 
[в [ (а (81) 


Algebra and Statistics 


a 
(11 G+H= ру х12-5 П аьс+3= 7 х 12 х4-3-243-5 
Pyle seg &ә® oat 
(874 01416)-4 х х27-12 Г ]аь-с= qx p-$-3-$-3- 373 
[3)44944)x E =17х 8 -8 
17 17 „Ж 6 
-4441-4 
mE =% ES 8 
m a+- xÉ ж Жо 
$73 
$ (13-2249) = $ x zero = zero x ч 


The capacity of three containers = 3 х 20 = 60 litres 
the ярин: эшн needed to fill the 3 containers 
=60+ 


юм 


= 60 + È =60 x 2 =24 minutes 


‘The number of pieces 
= 60233 =60+ 15 = 60x + = 16 pieces 


There is not any wire left over. 


and if the last rational number is "=! n 


the result will bet 


Answers of Exercise | 5 


E Let the required number be L : 


111у-4 44 3-3) 
(11-49 -2 
8.4 
Ho E: 
24.2 
5 
3 
5 
[33152 3-41|3.(23y|8 3. .L [3 4. 3. 
Glt-$-314-Ci)l-3-2!3*3 
Т 6! 
E 3473-3759 


Answers of Unit One 


[6] The distance between the two numbers 


= ZY xui 4 
-104-(-2)1-16 + ту 


he distance between the two numbers 
1 13) =) _385 4 117 268 _ 268 
-0-(-18! 1=1-. 


315 * 3151=1-3131= 315 
-35,1,.28. 36 016. 28 
оаа ain IS 715 


[B] The distance between the two numbers 
3 -81|=|-31 _ 25 
4 7 8 3 11 7 3 


" 


268). 268 


e -3-1,1- 29-1 
‘Then the number = $-3*$3^ is 
54105-23 

15 3 


ld 25's 

ШЕ СЕ рЫ 

Then the number 

n.db lab a 201025: 2: = 1 
10210 10 50 50.20 


Algebra and Statistics 


[8] The distance between the two numbers 


= LE 
5 5 
e E Lido 1. 
Then the number =-49 + £ x i -—10 + -L 
0+1 49 
= 75 


[7 | The distance between the two numbers 
= | 23:22:21 


[B] The distance between the two numbers 
= |zero - (- 12) |- [zero 3)= 2 


»then the number from the side of the greater 


=зего—1-х 3 =- 3. 
=зею-ухз=-те 


> the number from the side of the smaller 


10 


[5] 


Bw Bo (4) 


(810) 


mo 


(510 (71) 


E The distance between the tree and the lamp post 


Then the distance where the flower 


s а-33-4х21-33,7 

bed should be put at = 3.3 + > х 51073 
233. 1:15. 40 S 

710 * 10 = 10 =47m 


Answers of Unit Two 


Answers of Exercise | 6 


| Answers of unit two 


a 

(1-3уУ-У--ау 
(29x?y-(-6x?y) 29x? y «6x? ys 15 х?у 
(131-2Х-(-5Х)--2Х45Х-3Х 
[а)за?Ь-а2Ь=2а2Ь 


cue 3 E i {8]2аЬ cab ab +3 ab=5 ab 
Degree zero 3 3 [8)-7x^y-6x* 
а 
[14a (218 х2 (8:-2т 
Number of terms Nene Degree [4]-5х (5124 (8110х 
Ыы uml E 73x [8)-2x (812Х»-2Х 
3 trinomial 4 P 
2 binomial 5 
4 4 terms 5 Me) {2)(b) [3](b) 
[4] (d) [8 (d) (810) 
gus (22x? (3]-2 т? 
hid. С зва Oise (аео | 8 05" E 5 E 
2 2 4)-2ab [5]7а?ь (8111 
1-8 zero [B)second 1713 second [7]65 [8)22x Bax 
Ө The other term = 12x?y-4 x? y=8X?y 
Bo (3)(c) (410) а 
(810%) Fa) (1184 «69 
[4]30m- 12n 
аа нэ 2 -6y- (8) 
(1) 54567-3 а265+таъ [2)-7+5х+х2+х2 | 2 -6у-7Х (8Ј6а+13ь 
8 1 (1-10x?- x43 [2]х2у- xy! «2x? y 
The expression = (X х y) - (5 х1 х2) = Xy-lof (8442-24-4 (816х2-9х-5 
the second degree. 


The expression = 4 bh — Л r? of second degree 


[1] The expression=3 X+ 1 +3 X?+X=3X?+4X+1 


[1]5 (23,5 [з]з 

(812 [5] {zero +1 +253} 
Answers of Exercise | 7 

a 

(315Х [2]3х (81-7Х [а)-юх 

[s)]-24?  [s]x?y Za (8) zero 

max ә 


(2) The expression = 2X74+X+4X+2=2X7+5X+2 

(3) The expression 25 Х2+2Х+15 Х+6=5 Х2+17Х+6 

(4) The expression =X+34+54+X+3+X+X+5 
=4X+16 

(2) The expression =y+3+X+2+3+y+2+X 
=2y+2X+10 


(37 The expression 2 y +X+y+ lxexedxeysy 
=4у+3Х 


11 


Algebra and Statistics 


0 The perimeter=4+4+4-X+X+X4+4-X 
=16ст. 


Ш The other expression 25 Х-7у+9 
-@у+3Х-4)=2Х-9у+13 


112 1585) [2}1,2 (3112 


Answers of Exerci 8 


[1]8a42b 4c [2]4a-3b-c 
(8110Х-2у-4 03a -2a b-ab? 
(114х-3 [г]2{ 
3)2n?+2n-3 1812 шд 4412 
51425-3452 +2? (6427-24-42 
[1]а+2 (2)7x+3y+3z 
[81 [4] zero 
(5)-2x?«4x49 [в]х?+ху-у* 
(11х-3 [2)-lly+9 
[з)зх?+2 Гаја? +2а?Ь +33 -3 ab? 
[1]2а+9Ь (2/5Х-6у 
(3)-2x?-7x+2 [а]7х?у-8х 
[1]-5а+2Ь (2)2x?-3xy-2y? 
[3)aà)j-4ab« 9b? (4/2Х72-3Х-3 
(c) Bo Ble) 
(b) (5) 


Е тһеехргеззїоп=б+Х?-Х-(2 x -3x? «5 
-24x?-3x«1 


Ө The expression 22 x-3y € 62-0 
-(6z-4y«3x-2D--x +y+zel 


The expression = 0 – (3 a? - 5 ab + 2 b?) 
2-343 45ab-2b! 


12 


{B The remainder a 5b -2 
The numerical value 22-4 5x 1-25 


Thesumz4X-5y-6z 
The remainder -5 X4 5y -z-(4X-5y—62z) 
=X+10y+5z 


KB Thesum-5a-7b-7c 
The decrease -5a-7b-7c-(2a-8b-—c) 
-3a*b-6c 


The sum=(+2m+2n 
The remainder = 2 (—4m+5n—((+2m+2n) 


=l-6m+3n 


iD The sum=7 x- x-3 
The increase 23 X? 52 X -(7 X? - X -3) 
z-4xX?43x-2 


The sum = X!- Xy 4 X-5 
The numerical value = (- 1) — (- 1) x2 (- 1)-5 


=1+2-1-5=-3 


(B х+у-2=(а-2Ь+с)+(2а+3Ь-4с) 
-0-4ажс)-7а-4с 


‘The total surface area of the first solid 
= The area of six faces 
=2xaxb+2x5Sxb+2x5xa 
=2ab+10b+10a 
The total surface area of the second solid 
= The area of six faces 
=2xaxb+2x3xb+2x3xa 
=2ab+6b+6a 
The sum of the two areas 
=(2ab+ 10 b+ 10а) +(2ab+6b+6a) 
=4ab+16b+ 16a 


Answers of Unit Two 


" 


(1) 5іпсе sa+b+b+e 


Therefore »a 2b «c 


6 


Therefore +b = 7 


/1] The perimeter =2 (3 ab+2ab)=10ab 
The area=3abx2ab=6a'b? 
(2) The perimeter =2X+X+X+3X+3X+4X=14X 
The area=4Xx3X-XxX 
=12x?-x?=1) X? 


@ 5х 


(3) The perimeter =4a+a+at+a+a+a+4a+a 
+а+а+а+а=18а 


Answers of Exer 9 The area = (4 a x a) + (2 a x a) + (4a x a) 
242 4224 4a = 1007 
f 2 
(1115Ху (2]-21ac (3]-6x (1) The total surface area of the first solid = the sum 
18156 у? (8)-6х%?у — (s)10x*y* of areas of its six faces 
()-1085 — [82x? (8)-4042 =(Byx2Xx2)+(3y xax2)+(2Xxax2) 
(10) 6 a? b? (49) 30 х” (72) 24 x* y* =12 Ху+буа+4Ха 
The total surface area of the second solid 
5 [8-12 (515 (81:25 = the sum of areas of its six faces 
a 1- 2-2 
ое = =(Xxy x2)+(yx3ax2)+(Xx3ax2) 
(5526 (8-1 mxp (аны 
[8]-2т?п Halex? 3 =2 Ху+бау+б Ха 
5 пз x? y ч 
The total surface area of the two solids 
g =12Xy+6ya+4Xa+2Xy+6ay+6Xa 
(118 (81647 (316455 =14ху+12ау+10ха 
(41! x5 Лепка 5] 6 
2% monk 81-7 Let the radius length 
B of the ball be r 5 
ma (2) (d) Ela) Then » the dimensions 
[4] (d) [8] (d) Eo iocis 
rs2ran Р 
Za (8) (a) [9](b) 4 3 
uis Tho, Volume of the three balls _ 3 * 3 *лг 
197 Volume ofthe box 6rx2rx2r 
(16у? (2)3x?-2x (313Х .AnP T 314 157 
[4]-5 (8131 (8]-3535 Ие Зы NES 
[7]5ху (8)-64х7у! (8)4аз {) The solid consists of 12 lateral faces equal in 
E = area beside the area of two bases. 
sS (326 (31-2c!d Ё И 
= Бэ The lateral area = (12) x (3 X) х(Х)-36 X 
07b? (824552 [87x y 
26 = The area of the base = the sum of areas of 
@ [2-3 xy" 5 squares (equal in area) = 5 x? 


The volume of the cuboid = X x 2 X x4 X28 X? cm? 
The volume of the small cube = X x X x X= X? cm? 


3 
The number of the small cubes OUR. 8 cubes. 


The total area = 36 X? + 10 x? = 46 x? 

The volume = the sum of volumes of 5 cuboids 
equal in volume where the dimensions of each 
are X » X and 3 X 

=SxXxXx3X=15X3 
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Algebra and Statistics 


(2]а2-2а (3121 xy -12xz 
4|-3у-9 [s]-14c«6c? (8)6x?^«8xy* 
(z)-10 x?-5 xy «15 Xz 

[(8)6x^y-15x?y^- 12 xy 

(8) m? -3 12 m-4l mt 


fig2x*-ax3y-x?y! 


a 
ma +a 
E 


4у3-2у2-10у 


[ Theexpression=2X(3X-2y) y cy) o - y) 


=6Х?-4ху+ху+у?+х?-у? 
=7Х?-3ху 
The numerical value = 7 x (—2)7—3 x (-2) x (- 1) 


g- 


22 


E The expression = 3-6 X-X?+5X-3+2X7+6X 
2+5х 
The numerical value = (- 2)? + 5 (—2)=4-10=-6 


@ The expression 23a? b-2ab?-2a7b+2ab? 
*4ab'-a!bz4ab! 


The numerical value 24 x 1 x (- 3* 


(ё)-4ху?-3 Хх? y esy? =4х1х9=36 
[з]-20х?у+16ху?-4х? у? a= 
[3]-2Xy»-2xy* [] The expression = 
2x[x-2y«2x] -3y [y- 2x 2 y] 
2Х(3Х-2у)-3у(-2Х-3у) 
(116»2х2 (212Х,15Ху =6х2-4Ху+бХу-9у? 
4х2,10ху (45 х2у,12х2у2 =6х2+2 Ху-9у? 
Заъ? дахь? [5]5,6х? The numerical value = 6 x «2x 1x 1-9 x 1? 
2ь?›-Ва?Ь [в]2х›2ху eese 
5ys2X [19a s bsc  а+3(Ы+с)=а+3Ь+3с 
[1)2Х,4у,15Х%?у [82mm 55 ш =(a+3b)+3c=743x3=74+9=16 
[4] The perimeter of the triangle 
[1]3aà)3-3ab«82 4 4ab- 11 a^ cab =3(22X-3y +52) 


[2]1222-6a-12a^-8a-2a 
(3]1222-3a&2a* «62-102 4 5a-4a^ «8a 
[a]2x?«2xy-2xy«y!«2y!-2x?-3y 


Ө The expression 2622 -2a« 3a? «62292242 
The numerical value = 9 (1)? +4 (1) =9+4= 13 


= (66 X-9 y + 15 z) em. 


@ The perimeter of the rectangle 
=2(2a+b+4a-—2b)=2(6a-b) 
-(12a-2 b) cm. 


G The expression = ба? + 2ab-3ab-3 b> 
=6а?2- ab-3b? 
The numerical value = 6 x 17-1 x 1-3 х (1)? 
=6-1-3=2 


E The expression = 2 


Xy-2xys2y! 


=8+6+2=16 


(4) The expression = X (3 X+2y)=3X?+2 Xy 

(2] The expression = 2 y (2y+2)=4y*+4y 

[8] The expression 23 X (X-«9)-4 X 
=3х2+27Х-4Х=3х2+23х 

[4] Тһе expression = 4 X (2 y + 5) – (5 x 2 X) 
=8 Ху+20 Х - 10 Х=8 Ху+10Х 

[5] The expression = 6 X (5 X- 1) -4 (2 X?-2) 
=30х2-6х-8х2+8=22х2-6х+8 


18 |The expression 
=5X(3X+5)-(X KX+X xX4+2KX) 
=15Х?%+25Х-Х?°-х?-2Х 
=13х?+23х 
[7] The expression = 3 X (2X+8)-1x3x(2X+8) 
=6х2+24х-3х2-12х 
=3X7412X 
[B]The expression = 4 y (3 X-- 4) + Xy- Ху 
=12ху+1бу 
[8 |Тһе expression = X (X + 5) + (X x X) 
=X?745X+X7=2X745X 
[| The expression = (X x 3 X) + X (X +8) 
=3X74X748X=4X748X 


0) The width of the rectangle = X cm. » hence 
The length of the rectangle = (2 X + 3) cm. 
The area of the rectangle = X (2 X + 3) 
=(2X?+3 X) emi 


Answers of Unit Two 


ma -9 [2116 m-49 
(8136 х?-4 у? [4]a*—81 

[5] 144 m? 81 (819 x*-25 y* 
(7? ai -36n? [в] }х?-4 у? 
(8)4х?-9у? fno y* 81 
Imjx*-16y* 


[5] 

[1)х?+4х?+4Хх+3 2j 
(3)2y?43y!eM y«5 [4]8Х?-4х+21 
[8)4x?-8x?yo5xy'- y 

B)3 a - 11 a* b? +11 at b — 15 b® 
(722542 - Па? -2a 5 

[8)-323 442^ 48 

[8]3 x^426 x? 64 x 4 32 

(927 x5 +54 X^ y«36xy! «8 y? 


The volume = length x width x height 
=3Xx3Xx(2X74+3)=9X7(2X7 43) 
=(18 X* +27 X?) cm? 


Answers of Exercise 


(x? (81-3Х (ly? »20 
[ај10а»21 [5)2x?,9x [B)l4xy 

а 

1)х2+6х+8 [2]y?-3y - 10 
(8130 т2-7т-2 (818 х2414Х-3 
[5]6а2+ 11 аь-3502 [в]6х?+5ху-4у? 
(7]55-25?-8 [8]6 mt 4 7 m?-24 
(8)/-х2-8 Ху-7у! [o $ a? -3ab-24W 
[1]а2+ба+9 [г]4у°*+12у+9 
(3)16 т2- 56 т+49 [а]9х2+6ху+у? 
(5)х2-6ху+9у? (6112 «2 Im + m? 
(7) 16 a? + 5ба+ 49 [8]4х2+12 ху+9у? 
9 


16х+-4х2у2+ yt 


{4] (b) (2) (a) (3d) 4] (a) 
[8)(с) (81(д) 210) Bla) 
[8](d) йо) (c) (Ы) {12} (c) 
fa) (d) (14) (a) 118 (4) ^8] (b) 
(114 х? (8149 

(81Х-5 (alysa3x 
(813-8хХ (5]4 а? ,Ва 
[7]2,6Х?,19х [8)1,2х,18х 
[8]3Ь,4а,2аЬ [19x 53.512 
да +16 a7 9b? 

[5] 

(11х2-6х [2]50 а? -32a b? 

(313 m? - 9 m - 30 (s)-11 
(65 x?» 15 x-1 (8]-4х+8 
[8]3 х2+4ху-5у> (1017 a? + b? 
(01/-40 Ху (42) 24 x? y? -32x7 y +8 х? 
3167 X & 11 
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a Л ы ЇЕ The expression = (3 X—4) (X+ 2) - (2 x-3* 
Кв expressing ее 25.9" =3X?4+2X-8-(4X?-12X+9)=-X?+14X-17 
The numerical value = 1? — 25 x (- 2}? E EEEE 
=1-100=-99 
[E] The expression =3 Х2+10 Ху+3у2 Since: 2a? 2 2 (16 xX?-24 X 9) 
The numerical value 232X?-48 X418; 
=3х12+10х1х(-2) +3 х(-2)2 -3Ь?%=-3(4Х?+4Х+1) 
=3-20+12=- =-12Х?-12Х-3›, 
[3] The expression =3 X? + 14 X 8 be= QX«1)Gx-2)26x?-x-2 
The numerical value = 3 x (1)? 14 x (1) +8 Therefore : 2 а2 -3b! +bc=32 X? -48 X 
2341448225 *18-12x?-12X- 346X?- x-2 
[4] The expression = 6 у? + 29 y +28 =26X?-61X+13 


The numerical value = 6 x (— 2)? + 29 x (- 2) + 28 B 


=24-58+28=-6 
11 The area of the coloured part 


=2(X-y)(2X+3 y)—(X-y) (X* y) 
=4Х?+2ху-6у?-х?+у? 
=(3х?+2ху-5у?уст? 
[2] The area of the coloured part 
2X(X45)-(X- 1) c2) 
х?+10х-х?-х+2 


249X+2)cm? 


The expression =| X? -4 y? | 
The numerical value = |12—4 x (- 2? | 
=|1-16|=|-15]=15 


(s) 


[8] The expression 24 X? +4 Xy +y? 
The numerical value =4 x 17 +4 x 1x (-2) + (-2)* 
=4-84+4=0 


The expression = 4 X?—25 +25 =4 x? 
х4-16 


The numerical value = 4 x (2) = = 
(1 | The perimeter of the coloured region 


| Ё : А -21Х-54-3Х-14Х-2Х-5 
The expression = X?-2Xy+y?+2Xy=X7+y" 


4 A 2 +3Х+5+5 Х+4 
The numerical value = (- 1) + (2)? = 5 216X418 
The area of the coloured region 
The expression =4 X^-8 Х+4+ X?-425 X?-8X =(5X+4)(3X+5)-X(3X-1) 
The numerical value =5 х (- 1} -8 x (- 1) =5 +8 = 13 =15X?4+37X+20-3X7+X 
= 12X?+38X+20 


The expression = X247X+10-6X4x2 (2) The perimeter of the coloured region 


=2Хх?+х+10 =Х+у+Х-2у+2Х+у+3Х+у+3Х 
The numerical value = 2 x (— 1)?  (- 1) + 10 +2у+4Х-у. 
=2-1+10=11 =14X+2y 
‘The area of the coloured region 
14 
is 7 PEU 9 ” Р =(3X+ 2y)(4X-y)-(2X+y)(X-2y) 
i =(2x* х+9)- х+ 
di AT SAGA i )-0 ) 212X?-5xy-2y'-2x?43xys2y! 
z2X!419x49-x?«6x-9-2 X? 425x A 
=10X7+8Xy 
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[3] The perimeter of the coloured region 

=Х-у+Х+2у+2Х-у+Х+у+3Х 
-2y42X43y 

-10Х-2у 
The area of the coloured region 
=(2X+ 3y)(3X-2y)-(2X-y)(X+2y) 
=6Х2+5 Ху-6у2-2х2-3Ху+2у2 
=4х2+2ху-4у? 


@ 
mis 1)? = 10000 + 200 + 1 = 10201 
(104) =(10+ 4 Iye 10+10+ += 1104 


(3) (09)? = (100- s 10000 — 200 + 1 = 9801 
[4] 64 x 56 = (60 + 4) (60 — 4) = 3600 — 16 = 3584 
[8]98 x 102 = (100 — 2) (100 + 2) = 10000 — 4 = 9996 
(8) 19 x21 = (20— 1) (20 + 1) = 400 — 1 = 399 
(71201 x 199 = (200 + 1) 200 — 1) 

= 40000 — 1 = 39999 
[E] (49)? = (50 - 1 = 2500 — 100 + 1 = 2401 


[8] (4? 2 (40 + 600 + 80 + 1 = 1681 
Q-yjP2s8-12y«6y^-y 


@-у)*= @-у)%(2-у)= (8-12у +6 у?-у%)(2-у) 
=16-24у+12у°-2у%-8Ву+12у°-6у%+у* 
а л Жа; БУД 


@ Since : (x48) (X42)= 100 
Therefore : X? + 10 X+ 16 = 100 
Therefore : X? + 10 x 2 84 
Therefore : (X +4) ( X 6) = Х2+10 X 24 
=84+ 24 = 108 


E The area of mem square 
=(2X+5)=(4 X? +20 Х+25) апі 
The length of the rectangle 
=2X+5+X-1=(3X+4) cm. 
The width of the rectangle 
=2X+5-(X-1)=(X+6)cm. 
The area of the rectangle = (3 X + 4) (X + 6) 
= (3X? +22. X+ 24) cm? 


Answers of Unit Two 


Answers of Exercise |12] 


a-2 [2-4x-5y (8]2а+3 
-4Х+3 (5]за+5ь — (8)4ab-6b 
(77x?«2x-4 ([8]-а+2ь-4 (8)a-2b43 
(1113 х-7Х7  [g]-9m?-16 (s]6x- 
(413 202-6 (81-4х2-6-9х9 
3x? -4 1 
(8)-4Х2у-4У54 
(71-12 m3 +4 2 п +3 тп? 
(в)-3х?+7 х9 у?-5 х* у? 
(119) [2] (c) [3] (b) 
[4] (e) (510) [E] (b) 
(7](d) 
B 
[1]-5п,3т* (28)2a«1 [31-2X«y zero 


(8112 x3 y? ,24 x! y* 52x? уз3ху „Зу? 
1813 4752 sab? [8]-3a^b^,-3ab 
(713 1816 (8115 


В The product = 12 x5 y? -24 x4 y? 
The quotient = X y -2y 


О The quotient = 
The sum=-6X?+3y?+7 


-2Xyt75 


The quotient = 3 y? -2 y 


The absolute value = |3 y -2x4l 


E The The quotient = 3Х-3 у 


The numerical value 23 x 1—(-1) 24 


E The quotient 24 x?-3 x «2 
The sum 23 X? «9 


The numerical value = 3 (1? +9 = 12 


(тат уа / \/ (oll = oW Lol) wasdl 17 


Algebra and Statistics 


(0) The length of the rectangle 


. The area of the rectangle _ 24X34 18 X^ «42x 
The width 6x 


=(4X?+3X+7)cm. 


@ The width of the rectangle 
_ The area of the rectangle _ 8 at b? + 12a? b -8 a? b? 
3 ‘The length даъ? 
=2а?Ь+3аЬ?-2 


%/һеп:а=1,Ь=2 
Therefore » the widlh 22x 12 x24+3x1x2?-2 


= 14ст. 


The height of the triangle 


x (The area of the triangle) 
‘The length of the base 


_ 212 x249X)_ 24x7418X 


= г с 


3x =(8 Х+ 6) ст. 


ЇЕ The area of the base = (2 X) х (2 X) =4 X? em: 


Volume _ 1233 «8 X?y 


The height Банан n 


=(3X+2y)cm. 
When : X= land y=2 


Therefore » the height = 3 x 1 +2 x 2-7 cm. 


Answers of Exercise |13 


[1] 
[1] хээ | х?+5х+6 
Bek) шы 


X43 хі+2х 


3 ха6 
“3x46 

00 00 

Then » the quotient = X +3 


Билли 
Эр 


9у+20 


Then • ће quotient = y – 5 


(31 x-7 | x?-5x-14 
Ө ,® 
х+2 x^- 7х 
22558 
o * 
2х-14 
00 00 


Then » the quotient = X +2 


(4) х+5 | 2x?«13x415 
o 


2X43 


AD =(Xy + 10) em. 
The area of the rectangle ABCD 


=4Ху(Ху+10) =4 X? y! 40 X y and 


the area of the rectangle MNEF 

= The area of the rectangle ABCD ~ the area of the 
coloured part = 4 X? у? +40 Ху-(3Х?у? +35 Xy) 

=4 X? y? +40 Xy-3X7y*-35Xy 


=х?у?+5ху 
ЕБ = The area of the rectangle MNEF _ х2у2+5ху 
2: ЕМ Р; 
=(Ху+5)ст. 
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00 00 


00 
Then »the quotient = X —3 


= Answers of Unit Two 


[7)7+2х| 14-17x-6x? l2l3x?*-axei| 6x34 7x? 
mnh, е ,9 


oo 


2-3X “зах 2X45 
za x-6x? 
& 
=21X-6X 


00 00 
Then + the quotient 22-3 X 


(814х-3у| вх?+6ху-9у? 


‚© 
2Х-3у `8х?-6ху 


_12ху—9у? 

© D”, 
12 Xy -9у- 
00 00 


" 00 00 00 
Then » the quotient =2Х+3у 


18/2Х-4у SUR SUP pg" 
2Х-4у “4х2-8ху 
= 8 Ху +16у? 
V вхуФібу? 
00 — 00 
Then » the quotient = 2 X -4 y 


Then + the quotient = X + 3 


[5}4х?+2| 8x*-20x!«4x-10 
© 5 


2x-5 sx? +4X 
-20x? -10 
CE ® 
=20 x? -10 
Then «the quotient = X - 1 00 00 


булу aie ^ Then » the quotient 2 2 X- 5 
9 (8) x? 1 
4у+2Х 


х?+2 


00 00 
Then «the quotient =4 y +2 X 


(11х2-3Х41| х? +5х2+7х+2 
е 


х+2 


Then » the quotient = X7 « X 


Then » the quotient = X 4 2 
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(Вї4хї-2Х41| 8х? = 


© „© „© 
2x-1 8SX^r4Ax!e2x 


Then » the quotient = 2 X- 1 


ьа 


X?43X+1 ^x? 


х+2| х? «5x!47x42 
e 


Then » ће quotient = X^ 3 X 1 


[2] x-4| x*'-x?*-ox-12 
2 e 9 
Axt*-3X43 3-4 x? 
3x?-ox-12 


Ко 
9,8 12:20 


Then > the quotient = 
[8] 2 6x? 
2 e 
3Xx!«2x-4  6x?-9x 
4х?-14х+12 


ӨӨ 
4x°-6X 

a +12 

tase 

00 00 


Then >the quoient 23 X? 4 2 X- 4 


(8) зх+2 ox? -5Х?+9х+10 


[5] 5-4Х| 1543Хх-7х1-4Х! 
e 


[S] 
343x«x? 15- 


Then »the quotient = 3 +3 X+ X? 


х-1| 3x* -4Х+1 
2 ©; Ж. 
з3х?+3х-1  3x?-3x? 

3x?-4x4l 
Ө; 8, x 

ё х»! 

БЭР Са! 

00 00 


Then » the аиоцет=3Х?+3Х-1 


Then » the quotient = Х?+3х+9 


2x-3x«5 “6х?+ах? 
-9Хх?+9х+10 
®© „® 
-9x?-6x 
vi 
15Х+10 
00 00 
Then » the quotient =2Х?-3Х+5 


20 


a 27а -8 
9а?+ба+4 ©»; 49184: 
18а? -8 
18а?-12а 
12a -8 
Oiza Ês 
00 00 
Then «the quotient =9 а2 6a 4 
(8)x?+2x-7| x* -18X? — «49 
2 = „© A 2 
xi-2x-7 ~xt+2x3-7x 
22Х7-11Х20 +49 
SE ux 
-7 14 X449 
e © 9 
-1Х?-14Х+49 


00 0000 
Then » the quotient = X?-2 X- 7 


-4 
= СЭ 
-3х?+5х+2 -9Х3-1 
-4 
юх 
X!«10x-4 
ИЕШЕ 


Then » the quotient =~ 3 X7+5X+2 


Answers of Unit Two 


a d 


-9X-12 
б = 


B, *3 


х-4 


Then » the other factor = X —4 


Е 3x3 -5x?+7x+1 
3x8 -X 47 


(4) Since » 13 Xy € 6 (X3 y) 
=13Хху+6х?+бу? 
=6х2+13 Ху+бу? 


2Х-3у| 6х2+13 ху+бу? 
Ө 


Ө „© 
3X«2y _6хХ°+9Ху 


Then » 


-63b -l6ab-15b* 
® 
2а%ь-5а?Ь? 


Then + ће quotient =а?+2аЬ+3Ь? 


00 00 
Then «the other factor = 2 X - 3 


6X9-5X?«6X^48 


3x42 6х? -5х2+6Х +8 


2x^-3x«4 


4x? 
—9Х?+6Х +8 
D ЕЭ 


Then «the quotient = X?-2 x 42 


+ the numerical value = (1 —2 (1) 221 


Then sm- 6-0 
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D xax Xxi-3x!-25X4k 
Ө Ө „© 
x-7 X344X743X 
27272 ш28хак 
87 x22 98 x91 
k+21 
Then +k +21= 
Soskz-21 
[11] Х-5 бх 132? 13X+k 
e 
235-3-6 шон 
Then sk-30=0 — So.k-30 


+2X74+3X42 


3 
+Х+?| х E 


х-1 


Then : the required expression = X + 1 


@ 15х?+11х-14 
25-3] 


® 


SX47 15 10х 
21Х-14 
21Х- Tu 
00 00 


Then s the length = (5 X +7) cm. 


Then » the width = (2 X — 3) length units 

When :X=3 

Then > the length = 3 + 5 = 8 length units 

+ the width = 2 x 3—3 = 3 length units 

Then + the perimeter = (8 + 3) x 2 = 22 length units 


22 


[5] x-4| х? SEX +12 
X+(4-k) x? -4x 
Qu kK) X+12 
© 
“а-юх TET 
124 16-4k 


Then :28-4k-0 
Then +28=4 k then >k=7 


ЇЇ Let the number that will be added be m 


174m 


?-nx- 


® 
"ex tisx 
4X —174m 
“ах -10 
-7+m 


Then >-7+m=0 Then sm=7 


Since + the area = + x the length of BC 


x the corresponding height of BC 


Then • the corresponding height of 
The area 
The length of BC 


ssince 2X+1 


3X+2 


BC=2x 


(6X7 4+7X42 


o © 


6x!s3x 


Then » the corresponding height of BC 
22(3X42)2(6 X4) cm. 


[115 (a+b) (813(Х-у) 

(875(у-2) [а)4 (2 y? - x?) 
(87 y (X z) [85b (a-3c) 
73x (x42) (8]5а(7+2а) 
8124" (34-25) f1017 b* (7-b) 


1115 ху(7х2+у) 1] 5 a? b (3a— b) 


B8 

[1]5 (a - b c) 
[313 (x? 44 x-2) 
[412a (4a! -2a43) 


(613 m n? (3m^-2mn4 


[2]2a-4b 5c) 


| 
n) 


)2x(-x*+2x-34+X7) 


в)8 ху(4 Х2у2+2 Ху+1) 


abc(3a-l145c-4bc) 
[10|3 a? b^(Sab?^- 22 b- 1) 


(12 у(х2-3Ху-1) 


Answers of Unit Two 


[a] 49 (49 + 1) +50 (50 + 1) = 49 х 50+50 х 51 
= 50 (49 + 51) = 50 х 100 = 5000 


[11(a b) G X7) 
з(х+4)(Х? y) 
[5]2a(X- 1) (3a- 4) 
[7]24 à? b? (a- 2) + 36 а? b? (a- 2) 
= 12a? b? (a—2)(2b+3a) 
[8(x-7) GX?^«2x45) 
[S]Q X« y) 4 m? -3m-7) 
[08 a b (a+ b+2)(2b-1) 


(2) (a+3) (a+b) 
[4|7(x+y)(2a—3b) 


[s]4x(X« 1) GX-2y) 


з)4ху,4у 

6)Xsy 

34X51 
Поза) Bm BH aa 
Sle) ъз (744) 80 


EJ The expression = (2 a + b) (2 a + b) 


The numerical value = 3 x 3-9 


The expression = 2 (a + с) (а + c) 
The absolute value =| 2 x—3 x-3|=18 


[9] The expression = (a — b) (X + y) =- (b — a) (X + y) 
The numerical value =—4 x 3—— 12 


(1148 (45 + 55) = 48 х 100 = 4800 
(2) 52 (43-33) = 52 x 10 = 520 
[3]7 (123 + 35-18) 2 7 x 140 =980 
15 (17 + 13—30) = 15 x zero = zero 
12 (5+4+1) = 12 x 10 = 120 
(1+ 14-5) x 35 = 10 х 35 = 350 
[7] x xl & x72 Š х(1147)- Ё х18=5 
(8158 (58 + 42) = 58 х 100 = 5800 
[9]256 (256 — 156) = 256 х 100 = 25600 
(1812 х 15 (3 x 15 +9 4) = 30 (45 + 5) 
= 30 x 50 = 1500 
(5 x 48 +7 + 53) x 48 = (240 + 60) х 48 
= 300 x 48 = 14400 
31 (31 +23- 54) = 31 x zero = zero 
51 (17 +33) + 49 (21 +29) = 51 х 50 + 49 х 50 
= (51 +49) x 50 
= 100 x 50 = 5000 


[5] 


[Б] 


] [s] 


ч 


ва 


19 (19-2 +1) _ 19x18 _ 34g 
9 9 
[ә]8х9+11-1)х9_45+10_55_,, 
m- 45 Eu b ES 5 
га1|06245-3) |. 


1-1-1141 


-2x G6) 


The other factor 4c -2b c^ +3 


{E The area = (8 a? b + 12 a? bc + 16a? b) cm? 


or4a?b(2+3c+4a) cm? 


(E Theexpression=b(X- 1 +c-2X-c +X) 
The numerical value =— 8 


2т(2х+3у)у+2п(2Х+3у)=16 
2(m+n)(2X+3y)=16 
Therefore : 4 (m + n) = 16 


Therefore: m+n=4 


The expression =a b c (а+Ь+с—1) 


The numerical value = 12 x (8 — 1) = 84 


23 


Algebra and Statistics 


| Answers of unit three 


Answers of Exercise [15] 


4+6 


[1]Тһе mean = 375 =5 
E * 
B 2 
(8 The mean =3+4 = 3.1 
2 2 
(4] The mean = 25456 4 
(5) The mean = 14345 „3 
8| The mean =1+2+3+4+5 3 


7) The mean = 5+0. 8 


+ 


d 
2 


[ej 


The mean = 


The mean = 25 


The mean = 


[5] 
Gla) (2) (a) Bla [4)(d) 
[8](d) (6]() 


Let the required number be L 


s marks in the first 3 tests 


=3 x 16=48 marks 


The sum of Youssif's marks in the next 2 tests 


=2x 18 = 36 marks 


The sum of Youssif's marks in the 5 tests 
=48 + 36 = 84 marks 
‘The mean = sum of marks + number of tests 


= 81 = 16.8 marks 


The mean = 


949 
Бал + =92 marks, 


The mean = 7 


= 24° 


3+2+0+6+1+6 


25° + 27° + 31° + 23° + 22° + 22° + 18° 


The sum of Magdi's marks in 4 tests = 4 x 16 
= 64 marks 
Let the mark of Magdi in the 5" test = X 


644+X _ 
Tues 


X= 90 — 64 = 26 marks 
The mark of Magdi in the 5" test should be 26 marks 


644 X= 90 


The mean 


The mean = : =3 goals. 

The mean 3 £ hours. 
(112055 ЇЕ13 [3]3 
(814 (816 
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_ (6 x 4) + (9 x 7) + (12 x 8) + (15 x 5) + (17 x 6) 
= 30 
— 24463 4 96 + 75 + 102 


= 12 marks 
2 30 12 marks 


Answers of Unit Three 


Answers of Exercise |16 


а 
n) (21) (зс) Гај) Bw 
в) [Ze (Ble) (81) Roo 
[2] 
[1]Тһе order is: -2 5-1 05155 

The median = 0 
2) The order is: 125-2 5-258 510518 
(3) The order is : 1 d d 

The median = 4 
Га) The order i EE 

2 
The median = 2 


[5] The order is : 0.2 » 

The median = 2.8 
[E] The orderis 0.8 5454 50450255 $ 
The median = 0.45 


The orderis:6 6378310 
‘The median of the number of absent pupils = 7 pupils 


* The ascending order of studying hours of Sally i: 
2535355455547 
The median of Sally = 
* The ascending order of studying hours of Basma is : 
253535454556 

The median of Basma = 


25545 = 4 hours. 


[1 }Тһе descending order of the marks is : 
48 547 544 541537535 
The median = 23331 — 4.5 marks. 
24135474 37 444 +48 
[2] The al areca acme 
=42 marks. 
(112 (217 
Answers of Exercise Ш 


[1 the most common data e2 (3111 
414 [S)red — (8!реп (713 817 
(818. (0810 


‘The mode mark = 18 marks. 


E The mode number of studying hours = 27 hours. 


E The mode temperature degree = 21 degrees. 


2454841241345 


The mean = 7 
* The ascending order of the values is : 
234353538312313 


The median = 5 
* The mode =5 
[2]. The mean = 5*+4+10+3+3+4+7+4+6+5 


10 
=5.1 
* The descending order of the values is : 
105756555554 5454 54353 
The median = 355 = 4,5 


2 
* The mode = 4 


The mode mark = 7 marks 


The ascending order of heights is : 116 +117 +118 + 
120 +120 5 121 +122 , 123 , 124 5125 12651275 
128 , 128 5 131 +133 5133 5134 , 135 5135 


125 +126 _ 
2 


The median = 125.5 cm. 


/1] The number of pupils who obtained a mark more 
than the mode mark = the number of pupils who 
obtained 8 +9 and 10 marks = 6 + 3 + 2 = I [pupils 

[2] The number of pupils who obtained a mark less 
than the mode mark = the number of pupils who 
obtained 6 and 5 marks = 4 + 8 = 12 pupils 
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Algebra and Statistics 


| Answers of activities on unit three 
E з 


The sum of marks of Karem іп 5 tests = 5 х 84 = 420 
The sum of marks of Karem in the first three tests 


-3х80-240 
The sum of marks of Karem in the last two tests 
= 420 - 240 = 180 
» Then the mean of his marks in the last two tests 
= 180 — 90 marks, 

2 
B 
[1] The mean = 5.5 The median = 5.5 
[2] The mean = 6 The median = 6 
(3) The mean = 50.5 The median = 50.5 
Га| The mean = 51 "The median = 51 
18| The mean =5 ‘The median = 5 
[8] The mean = 50 ‘The median = 50 


* There is not a mode for any one from the previous. 
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oos (9[o (310 
[3x (5]х+1 (614 
[7]1:3 (81200 18121 kg. +33 kg. 
mo m$ $ un 
Bio Be gw [4] 
[S)d) (81) ma [в 
[8)c) йод) mic) (ај) 


Answers of Unit Four 


Answers of unit four 
Answers of Exercise 1 


fe [e [se E 
18) С ПА С (8c 
[i] acute (2 | obtuse Н ДП 

[а |тейех [5] straight [8] acute 
[7] right [E] reflex 

111309 (81459 3]53* 41429 
(816717 [вш [716° (8790" 
(^: 170° [2190° а 63° 
A g r 

(87874) (6) 180° 8) 38° 


1 the union of two rays with the same starting point 


(2) 180° 50° (3) 90° 4} 90° ‚0° 
181907 811807 7 |supplementary 
[8] complementary (9 supplementary 


[70] on the same straight line 41) 310° 

[12] 123° (13) 180° «a straight 

(та) 40° s 130° (15) 60° 5 120° 

118| 30° + 60° 117! an acute з an obtuse 

(18) a right » a straight 19] a zero за right 


[20] an acute 


us Р 

«acute angle» 
E 

«reflex angle» 


«reflex angle» 


186 
c 


E 


«straight angle» 


(7 02407 (81805 [3] 120° 

112 AFC 212 CFB 

3 CFB 4|CFA : EFD 

[5]a straight »a right (8) AFC «СЕО. 
11259 [2160° [8]25° 
14° (21509 131809 
0° (811209 (5) 140° 


1|СА and CB are on the same straight line. 

The reason : m (Z ACD) +m (Z DCB) = 114° + 66° = 180° 

(2) CA and CB are not on the same straight line, 

The reason : m (Z ACD) +m (Z DCB) = 62° + 116° = 178° 

(3) CA and CB are not on the same straight line. 

The reason : m (4 ACD) + m (Z DCE) +m (4 ECB) 

= 58° + 85° + 39° = 182° 

(4) CA and СВ аге on the same straight line. 

The reason : m (Z ACF) =m (4 ЕСЕ) = m (Z ECB) = 60° 
ут (2 ACF) +m (Z ЕСЕ) +m (Z ECB) 
= 60° + 60° + 60° = 180° 

5 CA and CB are on the same straight line. 

The reason : m (4 ACD) +m (Z DCE) 

+т( ECF) +m (2 FCB) 
= 28° + 32° + 64° + 56° = 180° 

8. CA and СВ аге not on the same straight line. 

The reason ; m (Z ACD) = m (Z DCE) = 40° 5 

m (Z ECF) = m (4 FCB) = 51° 

+m (Z ACD) +m (Z DCE) +m (4 ECF) 

*m(Z ВСВ) 

=40° +40° + 51° + 51° = 182° 


[2 \(с) [a] (b) 
[5] (a) [e] (b) 
ЕС) hol (d) 
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Geometry 


(11300! [2]45° 3) 60° 
[A] complementary (51549 [6)140° 
17190" (8) 122° [9]35° 


1101 100° 


[4] 
Since m (Z ACD) + m (Z ECB) = 180° — 85° = 95° 
+ then m (Z ACD): m (4 ECB): The sum 
2 9 $ 1 
94 $ de ORE 
ишеп m (4 ACD) = 2X9 “95” зэв" 
then m (4 ACE) = 38° + 85° = 123° 
m (4 DCB) = 180° — 38° = 142° 


CA and CE are on the same straight line 


The reason : 
m (Z АСВ): m(Z BCD): m (4 DCE) 
2 : 3 i 4 
uod A д vi 
s then m(Z ACB) = 2 хөр =40° 
»then m (4 DCE) = 348" = g0° 


этеп m (4 AEN ait BCD) + m (4 DCE) 
= 40° + 60° + 80° = 180° 


Answers of Exercise | 2 


а 

[1]70° {2} 60° [3] 110° (811159 
18160” (811209 (7) 140° [8) 110° 
(8)1209 — foji20* (1509 (12) 80° 
(13) 38° (та) 130° (15) 90° 

а 

11 equal in measure. {2] 360° {3} 50° 
(411359 (8)70° (81509 
a 

(4) (b) (2) (c) (3) (a) 
(4) (a) 181(д) [8 (с) 
(2109 (8109 @ a) 
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E т(/ ABD) = 45° «m (4 DBE) =90° 
>m (4 CBE) = 135° 


E mc BME) = 
ут (2 AMC) = 


5^ m (4 DME) = 90° 
45° m (Z AME) = 135° 


[3 (1\т(/ СМО)-509 2 т(2 AMC) = 110° 


m (4 DMX) = 110° 


(31 m (2 AMD) = 125° (2| т(2 DMY) = 45° 
(3)m(Z BMY) = 100° 


a m (2 AMD) = 101° 


OA and OD are on the same straight line. 

The reason : 

m (4 АОН) + m (Z HOD) = 140° + 40° = 180° 
+m (4 BOC) = 60° 


E m (4 FBC) = 125° 
{@т(/ DCY) = 124° 


m (4 BAC) = 50° » m (4 ABC) = 70° 
+т(/ С) = 60° 


[4] 

m (Z АОВ) + m (Z AOH) = 80° 
+m (4 AOB)- 2 x 80° = 32° 

+m (4 AOH) = 2 x 80° =48° 
Since: AB N HO = {M} 

s then m (2 AMO) 

-m(ZBMH) (VOA) 
»then m (4 AMO) = 140° +2 =70° 
»since M ECD 

s then m (Z AMC) + m (Z AMO) + 
m (Z DMO) = 180° 

s then m (4 AMC) + 70° + т (/ DMO) = 180° 

s then m (2 AMC) + m (Z DMO) = 180° — 70° = 110° 
»since m (4 АМС): m (4 DMO) = 2:3 

sthen the sum of the parts =2+3 = 5 

sthen the value of one part = 110° + 


= 22? 


Answers of Unit Four 


then m (4 DMO) = 3 х 22° = 66° 
уулс CON HO = {м} 

»then m (Z CMH) = m (2 DMO) 
> then m (Z CMH 


Answers of Exercise | 3 
B 


[1 ] they are equal in length. 
[2]they are equal in measure. 
[B] equal in measure » equal in length 


(V.O.A.) 


the side drawn between their vertices. 


le in one of the two triangles » side. 


(8) 
[з] 
(4 | the hypotenuse and one side in one of them аге 


congruent to their corresponding elements in the other. 


[5] congruent [8XY.C (7 ABC+LMN 


[1] The two triangles are congruent (Two sides and 
included angle). 
(8 The two triangles are congruent (Three sides). 


(8 The two triangles are congruent (Two sides and 


[a] congruent (5) 10 .8 zero (71 included angle). 
(8150? (815 T 60° 11) 90° (4) The two triangles are congruent (Three sides). 
(81457) KE GLX > YZL [5] The two triangles are congruent (Two sides and 
(15) AD (18) their sides » their dimensions. included angle). 
(17) 20 [6] The two triangles are not congruent because the 
= — = two congruent sides are not corresponding. 
B8 Ж (7) The two triangles are congruent (Hypotenuse and 
CIR [2] ROHES EX one side). 
(ajc 6s [в)н TB] The two triangles are congruent (Hypotenuse and 
a — 2 T а опе side). 
3 - 
=. = = 29 | The two triangles are not congruent because 
(JED (2\EF (ВА ар 3 А 
the two congruent sides аге not corresponding. 
5)FCB (8) 110° 17110 (8 909 E 
[8) 140° RSCF The two triangles are congruent (Two angles and 
E = опе side). 
п == (14) The two triangles are congruent (Hypotenuse and 
ЇХС уко BY one side). 
1 3 [а] тэм 
2 l = Ё, eux: EQUUS 112) The two triangles are congruent (Two angles and 
5]120°  (s85 [7]65° [8]90* din side): 
a = mE © | 8 The data is not enough to prove the congruence 
A f thi j 8. 
(11909  (2)80* (516  [4]AFDE ; BFDC кыа 
— е data is not enough to prove the congruence 
Я 32cm. Воо. of the two triangles. 
4 Б = (45) The two triangles are congruent (Two sides and 
[5] * included angle). 
им a BJF fI The two triangles are congruent (Three sides). 
(8)125 iss d (27) The two triangles are not congruent because the 
given angle is not included between the two sides. 
[1]3 (2) 180° 18 The two triangles are congruent (Hypotenuse and 
one side). 
[18 The two triangles are congruent (Three sides). 
(20) The two triangles are not congruent because the 
a two congruent sides are not corresponding. 
(^ the included angle in one of them are congruent to | 4) The two triangles are congruent (Two sides and 


their corresponding elements in the other. 


included angle). 
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Geometry 


e| The two triangles are congruent (Two angles and 
one side). 

(23) The two triangles are congruent (Two sides and 
included angle). 

[24] The two triangles are congruent (Hypotenuse and 
one side). 

25) The two triangles are congruent (Two angles and 
one side). 

[26] The data in not enough to prove the congruence 
of the two triangles. 


52° 

B maco 2)30° (817 4 125° 
45° 

- 

[150 [2)35* [S]AEFD ([4]ED (8]7 
Ed asc (8j100 — /3)6 

[s pce (8]30* [3]ACB 

т]55° (Els — (sno 
Dow ed s (444) si 
т =A ADC (Two sides and included angle). 


ie. AD =AB = 5 cm. m(Z D) = m(Z B) = 57° 
m (4 DAC) = 180° — (90° + 57°) 


From А CDB : m ( 2 СРВ) = 180° — (110° + 30°) = 40° 


ie. A ADB = А CDB (Two sides and included angle). 


The length of BC = BA =7 em. 
m (Z BAD) 2 m (Z BCD) = 110° 


a :m(Z ABD) = 180° – (50° + 110°) = 20* 
A ABD = A CBD (Three sides). 

ie. m (Z ABD) = m (Z CBD) = 20° 

+m (Z ABC) = 20° + 20° = 40° 


А ABD = A CBD (Two angles and a side). 
іе. The length of CB = AB = 8 cm. 
The length of AD = CD = 6 cm. 
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15 


Yes: AAMC=A BMD 


Because : [ГАМ = ВМ 

CM = DM 

m(Z АМС) = т (4 BMD) (У.О.А.) 
Yes: А ACE = A DBE 
Because : [AE = ED 


m(ZA)2m(ZD) 
m(Z AEC) = m (Z DEB) (VO.A.) 
and we deduce that : CE = EB 


From A АВС: m (Z ACB) = 180° — (90° + 57°) = 33° 
А АВС = А ЕРА (Hypotenuse and one side). 

m (4 E) =m (2 ВАС) = 57°, 

m (2 EAD) = m (Z ACB) = 33° 


A AEC = А ADC (Three sides). 

m (4 AEC) = m (4 ADC) = 90° 

ie. AE LBC 

From A ABE : m (Z BAE) = 180° – (30° + 90°) = 60° 


19 
Since Z ABD supplements Z ABC + 
2 ACE supplements Z ACB 5 
Where m (Z ABC) = m (4 ACB) 5 
then m (Z ABD) = m (4 ACE) 
In АА ABD + ACE : 
Since m (4 DAB) = m (2 EAC) 
ут(2 ABD) = m(Z ACE) ` 
sthen m (4 D) = m(Z E) 
In АА ABD + ACE: 
BD-CE 
m(Z ABD) = m(Z ACE) 
ш(2 0) -ш(2 E) 
+їһеп А АВО = AACE 
s then we deduce that : АР = АЕ 


Answers of Unit Four 


з then A ABC =A DEC ; then we deduce that : 
ВС = СЕ = 150 т. 
Then » the length of the bridge = 300 m. 


2 
Yes since A ABC is not congruent to А XYZ 


[1] A RPQ = А BCA (Two sides and included angle) 
X=QR=AB=48em. +¥°=m(ZR)=m(ZB)=42° 
[2] A DEF = A CAB (Two sides and included angle) 
Х= рЕ = СА= 16cm.» Y* = m(Z D) 
but: DF = DE = 16 em. іе. m (4 Е) =m (/ Р) = 75° 
Therefore : Y° = 180° — (75° + 75°) = 30° 
[B] A АВС = А RST (Two angles and a side). 
Х=ВС=$Т=69ст.,Ү° 2m(Z А) = т (/ В) = 83° 
14|ААВС = А EDB (Three sides). 
Ү° =m (4 A) = m (Z BED) = 64° 
Х° =m (4 C) = 180° — (64° + 30°) = 86° 
[5] A ABC =A PNA (Two angles and a side). 
Х =AN=CB = 22cm, Y 2 39-22-17 cm. 


[1] The two triangles are congruent (Two sides and 
included angle). 


(2) The data is not enough. 
{3| The two triangles are congruent (Three sides). 


[4| The data is not enough because the given angle is 
not included between the two sides. 


(5) The two triangles are congruent (Two angles and 
aside). 


18 The data is not enough because the two sides AC 
and PG are not corresponding sides. 


In AA ABC and DEC : 
АВ =DE 
AC=CD 
m (2 ABC) =m (4 DEC) 


Since AEN DB- {C} 
Then +m (4 DCE) = т (2 ACB) 
In AA ABC and EDC: 
DC=BC 
mí(Z DCE) =m (4 BCA) 
т(4 0) = т(2 В) = 90° 
Then A АВС = А EDC then we deduce that : 
AB = ОЕ = 400 m. 
Then » the width of the river = 400 m. 


(V.O.A.) 


From the square ABCD : 

m (2 ХАВ) = 90° – 70° = 20° 

+ A ABX = A BCY "Two sides and included angle" 
Then : m (4 YBC) = m (4 ХАВ) = 20° 


Since : AB - CB 
Then : 
the square ABED =the square CBLM € — ^ 
+ Since m (2 ABE) = т (2. CBL) = 90° 
By adding m (Z ABC) to both sides 
then: m (4 CBE) = m(Z ABL) 
In AA CBE + ABL : 
CB-AB 
m (2 CBE) = m(Z ABL) 
BE-BL 
Then: А СВЕ = ЛАВІ. 
and we deduce that : СЕ = AL. 


Answers of Exercise Н 


1 | perpendicular. 
з | parallel 
(8 | equal in measure. 


[2] parallel. 
Га | equal in measure. 
[6] supplementary. 


(7) parallel. [8] parallel. 
[B] parallel. (18 equal in length. 
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Geometry 


.[1]: m (2 CFE) = 110° 
Га): m (4 DFY) = 63° 
.[8]: т (2 XEB) = 116° „т (Z EFD) = 116° 


: m (4 В) = 60° ,ш(4 D) = 60° 
:m(ZD)=51° 


. [2]: 15 Fig.(3):6 


: т (4 АЕМ) = 180° m (Z MEB) 
= 180° — 122° = 58° 

ie. m (4 AEM) = т (4 CFE) = 58° 

and they are two corresponding angles 

3 then АВ / CD 

m (2 BEF) = 180° – m (2 BEM) 
= 180° — 100° = 80° 

ie. m (2 BEF) = m (Z DFN) = 80° 

and they are two corresponding angles 

s then AB // CD 

m (4 BEF) = m (4 AEM) = 132° (УОА) 

їе. m (4 BEF) = m (4 РЕМ) = 132° 

and they are two corresponding angles 

sthen AB // CD 


Fig.[8]: 


Fig.[8]: 


Fig.(1): m (Z B) 2 m (4 BCY) = 60° 
ie.m(Z B) =m (Z ХАР) = 60° 
and they are two corresponding angles 
> then AD // BC. 
Fig. [2]: m (4 C) = m (4 EBC) = 110° 
ie.m(Z C)+ m(Z D) = 180° 
and they are two interior angles in the same 
side of the transversal. 


sthen AD // BC 
Fig. [3]: т (4 C) = 180° - m (4 B) = 180° — 124° = 56° 
ie. m (4 С) =m (4 CDE) = 56° 
and they are two alternate angles 
»then AD // BC 
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Me {2} (c) 3) (a) [4](c) 
[5)(а) (8100 7](b) [в (4) 
[э (с) fna) (c) 11] (a) 0a (b) 
fao (а) (а) (15) (a) (16) (b) 
17 (5) 

B 


Since: AO // HD // YX // CB 

» AB and AC are two transversals to them. 
“Ар-Х-ХВ 

sthen : AH = HY = YC= E -6cm. 
sthen : AY - 12 ст. 


D Le RRUER/CD AB ms БС 
are transversals to them 

»AE=ED 

then: BE=EC 

sthen: BE- 4 em. 


m(Z AEF) =m (4 A) = 42° (alternate angles) 
»m(Z CEF) = 180° — m (4 ECD) 

= 180° — 117° = 63° 
> then : m (Z AEC) = 42° + 63° = 105° 


m (4 АСЮ) = т (Z А) = 40° (alternate angles) 
m (2 DCE) =m (Z Е) = 55° (alternate angles) 
s then : m (4 ACE) = 40° + 55° = 95° 


m (4 B) =m (4 DAB) = 50° (alternate angles) 
m (Z C) = m (Z EAD) = 70° (corresponding angles) 
m (2 ВАС) = 180° – (50° + 70°) = 60° 


13 
[1] m (Z ACD) 2 m (Z A) = 35° 
Since CD bisects Z ACE 
sthen: m (4 DCE) = m (Z ACD) = 35° 
(2) т (Z CEF) + m (Z DCE) = 180° 
(Two interior angles in the same side of the transversal) 
s then : m (Z CEF) = 180° — 35° = 145° 


€€ PAPE TAS me – FAD) 13/24 0:4) 


28 / АХ i wen 
so[8ue arguta 04 әле Koi pue 
209 — (g 7) uz (AVX 7) wu: aout 
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AO // AV : чә 
"so[8uv Зшриойѕәшоо оли ase Кэш pue 
oSL=(8 7)u- (354 7) ust 

°$/ = 0S — STI = (904 7) ш : чощ, 

(so[3ue awuse) „сс = (а 7) w = (90а 7) w 


х B 
їл! уб  sd/2x'e| таихо] 


°0Е1 = „0/ + „09 = X uat + 
йу 


[s] 
сП =х (8) 
“| 
207 = oS 69 =X әш. 

+ ----«<-: 4 
а э E] 
501 =x [s] 209 =х (>) 

506 = ХЕ] OF=X 2 


4g oz Ke X:uapc 

«09€ = (d 7) ш+ (2 7) ш+(9 7) ua 
«09€ = «081 + 081 = 
(17)ш4127)3ш4(17)84444 7) шт 
(үе$зәл$иеп ә jo apts oures эц ш sour JONU! ол) 
«081 7 (d 7) uc 7) ш 


(үеѕләлѕивл ә jo apis sues 
эч ш sopiue 10112101 OA T) 
08I 7 (1 7) ur (g 7)ur 

am3y эц шол. 
яа ya // 42 ia 
: uorpn.ajsuo;) 


uayt 


[>) 
«0826! 


007 =X [2] 


208 = 2001 – 081 = (1 7) tu 

(үезәлѕиед agi JO opis ours эц ш за ир 1012101 OAL) 
2081-1Х 7) ш+ (77) w/e} 

(saysue Surpuodso1102) „001 = (WAX 7) ш = (7 7) ш[г) 
(so[3ue wwe) „001 = (WAX 7) t = (X 7914! 


St 


«89 = „с11— 081 =(Э 7) ur uam e 
([е%ләА$ирд Эш JO opis aures ot ш so[Sue з0цанц OML) 
2081 = (ОЧУ 7) ш + (9 7) ш uap e 

(sojSue omuia) 


2211 = 298 xc- (avg 7) w= (Ogy 7) ш 


1004 ичп JO sjeMsuy 


Geometry 


m (/ EDB) + m (Z B) = 120° + 60° = 180° 


and they are interior angles in the same side of the 
transversal 


«then : 71.// ВС 

ic.: XY // ZL BC 
»AD- DB 

sthen: AE= 18 =9 cm. 


Yes + 

since AC BE 

i.e. m (Z ВАС) = 180* — 100° = 80* 

+ since AD bisects 2 BAC 

Then: m (4 DAC) = 80° + 2 =40° 
Then : m (4 DAC) = m (4 АСЕ) = 40° 
and they are two alternate angles. 
Then: AD // CE 


ic, m (4 B) = т (Z FAB) = 60° (alternate angles) 
since C EBD 

s then : m (Z ECD) = 180° + 3 = 60° 

їе. m (2 B) = m(Z ECD) = 60° 

and they are two corresponding angles. 

эїһеп: AB// CE 


E) Yes» 

m(ZA)=m(2C)=45° 

and they are two alternate angles. 

Then : AB // DC 

m(2D)+m (4 Е) = 72° + 108° = 180° 


and they are two interior angles in the same side of 
the transversal. 


этеп: DC // EF Then: AB// DC // EF 


[i] Yes + 
AAMB=ACMD 
MB=MD 
Because | МА-МС 


m(ZAMB)=m(4CMD) (VO.A.) 
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[2] Yes > 
AAMB =A CMD 
We deduce from the congruence that : 
m(ZB)=m(ZD) 
and they are two alternate angles 
sthen : AB// CD 


Yes > 
AADB=ACBD 
AD=CB 
Because | DB is а common side 


m (2 ADB) = т (4 CBD) = 90° 
We deduce from the congruence that : 
m (2 ABD) = т (4 CDB) 
and they аге two alternate angles 
then : AB// CD 


Я Yes + 

AB=CD 

AB +BC=CD+BC 

AC=BD 

AACL=ABDM 

AL=BM 

LC-MD 

AC=BD 

We deduce from the congruence that : 
m(Z A) = m (Z MBD) and they are two 
corresponding angles 

sthen : AL // ВМ 

»m(Z D)=m (4 LCA) and they are two 
corresponding angles 

этеп: CL // DM 


Because 


BF-CE 

BF +FC=CE+FC 

BC=EF 

AABC =A DEF 

m (4 В) = т (Z E) (alternate angles) 
m(ZACB)=m (Z DFE) (alternate angles) 
BC=EF 

We deduce from the congruence that : 

AB=DE 


Because 


Answers of Unit Four 
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m (2 AFG) 2 m(Z B) 

and they are two corresponding angles 
sthen : FG // BK 
»m(ZB)=m(ZK) 

and they are two alternate angles. 
sthen : BF / КМ 

mi K)=m(2M) 

and they are two alternate angles 
sthen : BK // ME 
Since FG // BK ‚ВК // ME 
sthen : FG // ME 


Yes + 
ie. BC / ED 

s then : m (Z 2) = m (Z 3) (alternate angles) 
sm(Z 1)=m(24) 

sthen: m(Z 1) + т (4 2) = т(4 3) +m (4 4) 
sthen : m (Z ABD) = m (2 FDB) 

and they are alternate angles. 

s then : BA // DF 


ie. AM // DE // BC + AD = DB 
sthen : FE: EC , МЕ =EL 
s then : A FEM = A CEL 

FE=CE 
Because į EM =EL 

m (4 FEM) = m (4 CEL) 
s then : FM = LC 


(УОЛ) 


32 
(1) YO" XD , YR // XB. 
ГАВ 


Х 
(2) EF // CD , GH // AB and J // P 


Since : DE // BC 

Then : m (4 C) + m (Z D) = 120* 

(Two interior angles in the same side of the transversal) 
s Since : BC // FL 

then : m (Z B) + m (Z F) = 180° 


(Two interior angles in the same side of the transversal) 
then: т (2 C)  m(Z О) + m(Z B) + m(Z Б) 

= 180° + 180° = 360° 

Since : m (4 D) + т (2 F) = 220° 
then: m (Z C) +m (Z B) + 220° = 360° 

then : m (Z C) + m (Z B) = 360° — 220° = 140° 
From AABC : 

then : m (Z ВАС) = 180° — 140° = 40 


Answers of Exercise | 6 | 


From drawing and by 
measuring 
Ар=4ст. 


From (ће drawing and by measuring 
the length of CD = 5 ст. 
the area of 
AABC- х6х5 
-15 ст? 
а р 
From the figure and by measuring : 
DA=4cm. A 


Cam B 
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Geometry 


[з] 


We notice that the straight lines carrying the 

altitudes of the triangle are concurrent at a point. 

This point lies : 

* Inside the acute-angled triangle. 

* At the vertex of the right angle in the 
right-angled triangle. 

* Outside the obtuse-angled triangle. 


Li 


From the figure. 
DA=DB=Scm. 


From the figure we notice 
that AB = AC 


Yes» AD LBC 


By measuring we find that 
m(Z ХІҮ) = 90° 


dem. 
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From the figure DE = 3 cm. 


12 


Yes BD ТАС 


From the figure : 

We notice that the bisectors 
of the sides of the triangle 
meet at one point. 


хо 
Ой 


The symmetry axes of the sides of the triangle 
are meeting at one point and this point lies inside 
the triangle if it is acute-angled. At the midpoint 
of the hypotenuse if it is right-angled and outside 
the triangle if it is obtuse-angled. 


) 


т] From the figure » we find that : 
BC=2DE 

2) Yes » 2 ABC = 2 ADE 
:DE // BC 


- Answers of Unit Four 


: 


From the figure and by measuring » х. 


we find that : PA $ 

МХ = МҮ= М2 

Draw other triangles by yourself. € y c зет. B 

and notice that in each time : From the drawing and by measuring m (4 BMC) = 120° 
MX =MY=MZ 


Ж 2 


We notice that the three 
bisectors of the angles 
of the triangle are 

Н 


concurrent, 


uo b 105 Ki 
оў | 
i А B : 


From drawing 


and by measuring : 
MB = МС 


а 


From drawing From the figure and by measure 
and by measuring : ED = 3 ст. ;EF=2.5 ст. 
ВЮ =24 ст. The figure DEFB is £ 
a parallelogram T 


Its perimeter = 2.5 +3 + 2.5 +3 = 11 cm. 
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Geometry 


@ mz (21170 
= (815 (415 length units 
[31] (814:1 181032) 
Since » m (2 ABC) = 60° [7]30° (8)1:x 
Then » m (4 ABE) = 30° es = 
+ since m (Z EFB) = 90° > = 
Then » in A EFB : в 0142 0217.85 
m (4 FEB) = 180° - (90° + 30°) = 60° amo Bo Ge (99 
Venus oA He вз) 30 lb Fe Mw 
eo feb) (wid Пг) 
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Algebra and Statistics 


Answers of the accumulative tests 
on Algebra and Statistics 


Accumulative test 


Accumulative test (8 | 
ü (2) Ble alc т МИ? 2\b Sid 4b 
Ba (8) 7a (81с 5а [6]b [7]с aid 
si 
12 эб 
а? b — X y from the third degree. 
5 20. А. ҮҮ, 
= (There are other solutions) Accumulative test (11 
= E (There are other solutions) п 1b 210 3lb ас 
5а вс 7]a 8]b 


Accumulative test 


[2) 


B 2) ajb alb |  бх"-ох»5 
84 814 7|а Bic - = 
———————— 5 
a ГЭ ` a (There are other solutions) 
a TN — Accumulative test (8 | 
Е S: «1 H (nere are other solutions) йо 814 sls (819 
Accumulative test (3 | Sic 81с 7)d Bb 
Bia 2)с ad ас | Щх+10у+52 
EI Elb 7)d ва ЕЕРЕЕ 
= 2у?+ху+х? 
13 ,14,15 
X22 +їһе numbers аге: 43 , 14 ‚15 
B ме. Accumulative test (8 | 
(There are other solutions) 
= А 23 їс [8]c 3)b 4lc 
-$ Se eje 714 aje 
Accumulative test аку m 1 
a 1b 2с 3lb ас =. — = 
54 Bb 7|b 8b ES , x "AS (There are other solutions) 
9 Accumulative test (10) 
Ы - E с гїс (879 ad 
6 5]b 6]b 7\Ь Bib 
Accumulative test (8 | В зх2+их 
йт: [Eb 3)e ae 
Sid Sc Fle aid 16 


Accumulative test 11) 


Answers of accumulative tests 


Я зх?у(6у+2х-1) 


(114 [2]b [3]b mb 
25 
[5]b [в)ь [7]c [8]b 
— Accumulative test 19) 
2 
B 4х?°+2х-46 
[1 Ga Eb Gla а)ь 
8: [S]e [в)с [7)ь 81с 
‘Accumulative test 12) B? 
Bc 2]b 314 Ba 
4X485 
Sa fe Ge (а кш 
- Accumulative test 16) 
Bs 
Bc 2]c (3]b ajb 
Е  @х?+3х+7)ст. IE BD Gb (8)с 
Accumulative test (13) 98 marks 
gu Ba aJe G* |g. 
(8)a (Ba Fa [в]ь 
Accumulative test (17) 
B aje 2]d (8)с (414 
B xs (s) 8)b Ge (8)с 
Accumulative test (14) а: 
[1 Cc (2]a Ble Gd |Е 
[5]a {Ble @a [8]b 
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Algebra and Statistics 


Answers of important questions 
on Algebra and Statistics 


Answers of г multiple choice questions 


Bo Bo (c) o Bo 
Bo Be Bo mmo 
0o Bw Bea (Bo 
(Bo (c) Шо Dw 
Jo Bw ga 
Answers of complete questions 
B- BH; Bj ва: 

Go B- В: E Dv 
1 1 [E 1 804 
[16] zero identity 4 fis] zero [20] E 


Answers of essay questions 


E L.C M. of the denominators = 6 


(There are other numbers) 


Я L.C M. of the denominators = 21 
Bab 3.5 


КОЕР Ды ШЕП 


Тһеп: 


» then : The four numbers are : 


(There are other numbers) 


Ө The distance between the two numbers 


4 27 


> then the number = 58 


~l 


Since : 
Then: 
> then 
sthen : 
then: 


еп : 


sthen : 52477 


(There are other numbers) 


a8 The expression = 


42 


Unit two 
Answers of multiple choice questions 
Bo o Bo Bo Во 
Bo Во Bo Bo Dw 
Oo Bo (Bo (o (Bo 
Bo Bo Bo (Bo Bw 


ЕЕ] Answers of complete questions 


@-sy Box Нэх» 
[ second а! [6 [247 
@х›зу B]gx B^ 
(3x gx @2y 
12х 

Gu 


Answers of important questions 


5x46 


2x 

~3X+6 

3x6 

0 0 

The length of the rectangle = (X + 3) metres 


 2х?+4 


Answers of essay questions | 
El io x?-3x-18 


The expression = X? +4 X 4- (X? - 6 X— 16) 
?+4х+4-Х?+6Х+16 
=10X+20 


 зх+зу 


[4 ь+заь?+2 


The expression = 9 X?-25+8=9xX?- 17 
The numerical value = 9 (- 2)? ~ 17 = 36 -17 
=19 


G7x-y+2 


2х?+2ху-9у? 
Ө -2x? 


B -ах2+ху+2уг 


7х+2 


W 5х(х?+3х+2) 


W 2 ху(ох?у2-зху+1) 


(4а+ 5) (3а-25) 


The quotient = X — 


IB x+2y+z=X+y+y+z 


E] The expression = X7+4X4+4-4X-4=X? 


The numerical value = 9 


The expression = X74 X 4- (X? — 4) 
=х?+4Х+4-Х?+4 
=4х+8 


ЇЕ The expression=X7+3X+2-X7=3X+2 


Then: k-20=0 
Then : К = 20 


The area of the rectangle = (2 X + 3) (X+ 2) 
=(2X?7+7X+6) cm? 
When Х-5 


‘Then : the area = 2 x 57+ 7 x 5 6291 cm? 


Unit three 


Answers ‹ of multiple choice questions 


й» Bo Beo Be 
Bo Bo Bo Во 
Во meo mò Bo 


43 


Algebra and Statistics 


[Second] Answers of complete questions 


27 а: ете — E37 
G2 B 00 LH Ba 


Answers of essay questions 
The mode =a+2=18 
Then:a- 16 


- SK. m 4844452 
E The arithmetic mean = 22:537 534 $48 +44 + 52 


6 


= 40 marks 


The mode mark = 9 marks 


Ø First : The ascending order of Mahmoud's 
marks : 10 » 18 25 527 +30 


Then the median = 25 marks 
Second : The mean of Hassan's mark 


224 *21 29 € 26 & 20 
lg 5 


Third : The mode of Ahmed's marks = 23 marks 


= 24 marks 


ЕБУ — 
meme. 54240 .. 45 


The ascending order of the values is : 


30 535 +40 542 542551 
40442 _ 
aye ed 


The mean = 


Then : The median = 


The mode = 42 


5 
EB The mean 33755599593 th 4 


7 
Then: tE = 6 
Then : 40 +k =42 
Then: k=2 


E The mode mark = 6 marks 
The number of students who got less than 
6 marks = 12 students 


The mean of studying hours 


E The mean = HEKS tAE g 
Then: 6k + 14 = 32 
Тһеп:6К -14 


Тһеп: 


[10] The ascending order of the values is : 
Х+3,Х+5,Х+8 


Then : the median = X 5 2 9 
Then: X24 


Answers of Final Examinations 


| Answers of the school book models | 


| on Algebra and Statistics 


[3]-0.12 
Bb [вь (814 
[а}х°?+ху+2у?-1 27 
[a] 4 X? — 2 » the numerical value 22 
[b] 2,20 , 11 (There are other solutions) 
24 ' 24 ' 24 * 3 
2 
[b] 39 $ 
[3]13 
3y 
а 
Ge le Ble (а (sb (5 


E 11. (There are other solutions) 


[b]2x-5y+1 


[а]15Х-у 


[a] The expression = X? 
» the numerical value = 25 


[b] k=2 


ie merge students 


2)х+3 (3) zero 
44 13772) 
B 
[а (Ble ajb Гаја 1814 
5 23 га 
[ај $ (8+5+1)= 5 (14)=10 
[Ыһ+а=(=2)+(+) =(-2)х(2)=-4 
п - ^s 
me (х (312 (av [5x 
[5] 
(117 (813 [7x [450 (511 
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Algebra and Statistics 


Answers of schools examinations 
on Algebra and Statistics 


Bm- (8)-10х (34 
(818 (5145 


la]-xy+2y -4y 


[b] L.C.M. of the denominators = 28 
5.20 21 


[с]10х?-3х+8 


lalc?-6ab-( 


Wl x45 | x?412x+35 
У © ө 
TET лү» 
7X435 
o ө 
7X435 
0 0 


The quotient = X 4 7 


a= m 
ТАБ 4 28 
The numbers are : 


(There are other solutions) 


50 -3х9- 
la] 5 24641) 9х9 5 


x!-6x4949 
2_6х+18 


[b] The expression = 


‘The numerical value = (2) —6 x 2 + 18 


24-124 18-10 


[a] The expression = (a — b) (X + y) 
The numerical value = 5 x 2 = 10 


[b] The mean =15#7+4+5+8+7 


276273 


i 


46 _ 23 М 
6 


Їа|2Х7у(3Х-буя1) 
[b] L.C.M. of the denominators = 6 


1-3 » 4-2 
2 (6 3.2 6: 
3212 , 2-4 
6 4 6 24 
The numbers йге: ур > 40. , 11, 
(There are other solutions) 


[1 s 2]5,-5 (81-7х 
2-9 
ajii 5)7 
2 И 214 3\b 
ас 814 (8]b 
[a] The expression = 4 Х7-9-7-4Х7-2 


The numerical value = 4 x (1 2-4 


м8(8-8-)-8 


Answers of Final Examinations 


[b] @-Ы+@+ь=(-(4))+(7 «C 4)) [|] x«2 | х2+5х+6 
-(1- 1) X+3 ?'+2х 
=(1+ 2) 3x46 
x 4 т 3X+6 
Tp $$ 0 0 
The quotient = X+3 
fa]3.a°+2b7-1 [5] яр Е 


lal3Xy(Xy-3X y +4) 


The mode = 14 marks. 
[2] 10 students. 


Ib] 


[b] The mode = 5 
sthen:X+3=5 sthen: X=5-3=2 


[c] The expression = X^ 4442 X^ 


Је E G zt = гй 
DL ue Ja 2 us Elb 8]c 
B o-ta =x Ар [alb 5 814 
412 (8| second в 1-6 (Е|хэзу (813 
814 [8] zero 


fal р 0149-7)- 
[b]5a+b-3c 


[a] The expression =a” -8a 4 16 + 8а=а +16 


(There are other solutions) 


Ib]2x^-8x^45 Ы x-3 | x'-5x«6 
lel áx^e3xy-6y* ent Bae. 
[4] я сов 
[a] [4] The expression = 4 X^ + 12 Х+9 2X46 
The numerical value шил 
=4x(-2)° +12 (-2)4+9 The quotient = X - 2 
24x4-2449-16-244921 | 
(2) The expression 22 X^ 4 5 X- 3 lal6a b (2 + 3ab) 
The numerical value [b]3 The mean = 25323659 2 25.5 
-2х(-2/45(-2)-3 [2] The ascending order is : 6 57 »8 59 513 


-2х4-10-3-8-10-3 


The median = 8 
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6| Alexandria 


[з]4 


Ba [а]с 
га1а 1819 (814 

(114 x+  [Esecond 
[а)х?,2у2 (815 

— а = > 

[а]4Х+3 

[b]X+6y-3z 

[4] 


[a] The expression = 6 X^ -9 X45 


[а]6 y? +29 y +28 


[b] X45 er sane 


2X43 3x74 10x 


3X415 
e 
3х+15 
0 0 
The quotient = 2 X +3 


[c] The arithmetic mean 
= 25° +27° + 31° + 23° + 22° + 22° + 18° _ 168° _ 440 
= 7 = =24 


гь Ba (814 
(41с Eje 81с 

А zro (2) third (8715 
(41х41 (515 

B 


fa] (5+7-1)x {р = их 
1313 х(х+5у) 
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Їа|5а-2542с 
[b] L.C.M. of the denominators = 20 


The numbers аге: 56) US $ 


(there are other solutions) 


[a] The expression =9 X^ - 25 


[b] The mode = 9 marks. 


ПШПШ 


aa Bb (814 
[4]a [s]b {Be 

E) The ‘most common data, (2)52 
o4 (815 (8)500 


23 (15.419 ү)-23,ү-23 
lB (G+ ai be Be B 


[al2x?yQx?-3xysy) 
[b]5 Х+3у-52+4 


[е] ч 
Х-5 Х7-10Х-25 
Ө 4 
Кез = 
—5Х+25 
e o 
-5Х+25 
0 0 


The quotient = X- 5 


[a] The expression = Х1-6х» 9-(x?-9) 
2X €6X«9-X'«9 
=6X+18 
[b] [1] The arithmetic mean 
"ERO 238-448-650 io marks, 
[2] The ascending order is : 28 +34 +38 542 548 550 


The median = 28542 = 40 


3 
B 7 Gla [8]b 
(41с Be (814 
[13xy — (араа (819 
(415 Elx? 
omy 


[a] L.C.M. of the denominators = 6 


(there are other solutions) 
ГЫ 5a+b-3¢ 


[а]6 Ху(2у+3х- Ху) 


[b] The expression = X? – 36 + 36 = x? 


14148 07 14-1) = 43 х30-26 


[b] 2X+3] 6х2+13х+6 
3 3 2 
3Х42 “х өх 
4х+6 
Ө 
4X+6 
0 0 


The quotient = 3 X +2 


— Answers of Final Examinations 


El-Monofia 
Om: og ED 
aja (814 [8 d 
Amy (sx —— (xs 
[4]zero 18 | zero 


3 ae x 
[а] 5 8+5+1)= 5 x 14=10 
[b] Since 0—2 =0 shen Х-2-0 
athen X22 then} = 1 
L.C.M. of the denominators = 6 


x т255=15=4 


(there are other solutions) 


22-2 22-6 


3 
T 


2 2 
[b] The expression = (a - 2 b) (3a — 6 b) 


23(a-2b)(a-2b) 


ба? -102 45243 
ө 


ба? 12а2+9а 


la] 2а2-4а+3 


Заа! 


The quotient 2 3a 4 1 


[b] 6 X^ «28 x y 10 y? 
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Ш El-Dakahlia 


(819 
[5]e 
14 (82 
1817у 
21 -2)= 22 -2 
[a] 16 (1147-2) 16 х16-27 
[b] 2x2 «5xy-3 
[a] L.C.M. of the denominators = 6 
1-3 , 152 
2.6 3 6 
$544 , 2.8. 
6 24 6 24 
1 PERTE EN A S A 
The numbers are : 24 "24 ' 24 
(There are other solutions) 


Ib x?- x1 


[а][1)]3Хх(2Х+5у-1) 


[b] [4] The arithmetic mean = 2#5+9+6 +3 „$ 


[2] The ascending order is : 2 93 55 5659 
The median = 5 


Е гь (E) 
[аъ [5\4 

BT- (8136 (817 
muse ml 


la] 9a’ b«7ab-3b 
[b] The expression = X^ 7 X 12 - 12 
=х?+7Х 
The numerical value = (— 1 +7 x (- 1) 
-1-7--6 


50 


ї 4 8411-1)-4х18-8 
1134-9555 
[a] L.C.M. of the denominators = 28 
Back 5 ae 2h 
Co mar Dk. 
час 
The numbers are : 28728728 


(There are other solutions) 


[b] The mode height = 110 


[c] The mean = 25304353540 = 35 marks. 
13| | рашеыэ | 
Bia Eb [8]b 
aje [в)а (8а 
gi (817100 (815А 
(416 [в]5 у* 
lal 7 Х+у-2 


1615; (746-1) = х12=5 


[a] The expression =X? «4 X44-4X2 X^ «4 


The numerical value = (3) +4=9 +4 = 13 


[һ]5у(у *7X) 


la] X45 | x^«7x410 
ӨӨ 
2 2 
XE x 45x 
2x10 
o © 
2x10 
0 9 


"The quotient = X +2 
[b] 1 | The mode mark 
[2] The arithmetic mean 


225425420425428430 _ 


= 25 mark. 


27 marks. 


Answers of Final Examinations 


The number is : — 15 


(There are other solutions) 
3 -1)-3 х9- 
bg 4*6-D- 3 x9-5 


la]l-2y/-3xy«2x? 


Ib] 5a x^ Qa «3ax^-6x) 


[a] X43 | х2+5х+6 
oo 
2 2 
WE Mia 
2x46 
Ө 
2х+6 
0 0 
The quotient = X + 2 
[b] The ascending order is : 
35 337 340 344 547 548 
The median = 30335 — 42 marks. 


2 


Aswan 
[3]a 
(Bla 
25 (3)-0.12 
[5/13 
ST [ik , М 8) — 2T. 16... 27 
fal i (29-9) ToT 


[b] 523 b^ (a +7 by 


30 
еге are other solutions) 


[b]2x-7y+4 


[а]5Х-2у+1 
[Ъ] The mode mark = 9 marks. 
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Geometry 


Answers of the accumulative tests 
on Geometry 


Accumulative test [1] 
(814 (419 
(Je Ele 


[1 1830 


8|а (814 


I 


В m (Z EBC) = 47° » m (4 DBC) = 137° 


Yes » AD » AB are on the same straight line 


» mention by yourself. 


Accumulative test [2] 


E c IBID [8]b [ale 
1819 181с Ble (819 
E m(Z AMC) = 45° sm (4 AMD) = 135° 
EB so 
Accumulative test 
[aja 21а {зс (ага 
181с [в)ь [7\4 Ble 
BR (283 (8]A 
[a] 110° [51905 16124 
В т(/А)=110° 
Accumulative test [4) 
Bua 2\b (аја alc 
(5/6 \в)ь (7]с Blb 


E (1 mention by yourself. 


[2]m(4 X)= 110° «m(Z XYZ) = 50° 


В m (4 CED) = 130° 


52 


Accumulative test 


[8d 


[gle 


Е с1а 


{Sle 


E m(ZA)=60° »m(Z B) = 50° «m(Z C) = 70° 


©) Prove by yourself. 


Accumulative test [8 | 


(2]d Gla 


[Je 


From the drawing 
by measuring the 
length of AD = 4 cm. 


E т(/ С)=65° х prove by yourself. 


Answers of multiple choice questions 


Answers of important questions 
on Geometry 


Oo Bo go Bo Bw 
Bo go Bo Bo De 

Bo Bo Bea Bo 
Goo (o Ow t Me 
Ho go Bo Bo Be 
© mw Bo @ go 
@ аә BO Bo Oo Ho 

© go Be Mw 


[Second] Answers of complete questions 


(17 perpendicular E on the same straight line 


[3 240° 

T its axis of symmetry 

The hypotenuse and a side in one triangle are 
congruent to the corresponding parts of the other 
triangle 

E equal їп measure 70° 


E a straight line E an acute 
(1) supplementary ВС 
[H two sides 


[E The side drawn between their vertices 


each two interior angles in the same side of the 
transversal 


parallel 


IT] equal in measure 


H 35° [D supplementary 
[T] perpendicular 

FT) the perpendicular bisector to it 

zero 221113 

`АВ // CD gs 

gr 


Answers of important questions 


Answers of essay questions 


m (Z BMC) = 360° — (110° + 90° + 40°) = 120° 


The points B +A and E are on the same straight 
line 

з because : m (2 ВАС) = m (Z CAD) = 45* 
:m(Z BAC) + m(Z CAD) + m(Z DAE) 
2455 45° + 90° = 180° 


m (4 BAD) = m (Z B) = 52° (alternate angles) 
ssince : AD bisects 2 BAE 

Then : m(Z DAE) = m (Z DAB) = 52° 
+т(/ C) = m (Z DAE) = 52° 

(corresponding angles) 


AABC =A CDA 

m (4 DAC) =m (Z ВСА) 
because 4 AD = CB 

AC is a common side 
Then: m (2 BAC) =m (4 DCA) 
and they 
Then : AB// CD 


ге alternate angles 


The two right-angled triangles ABC + EDA are 
congruent 

BC=DA 

AC=EA 
and we deduce that : m (4 C) = m (4 DAE) = 35° 


bec; 


Since : AF // DE // XY // BC 

+ AB + AC are two transversals to them 
"Ар = DX = ХВ 

Тһеп: АЕ = 
Then : AY =6 cm. 


Since: т (4 A) + т (Ż С) = 180° 


(two interior angles іп the same side of the 
transversal) 


Then : m (4 C) = 180° — 110° = 70° 
+m(ZD)=m(Z C) = 70° (alternate angles) 


Since: m(Z CAE) = m (4 BAE) = 24° 
Then: m (4 ВАС) =2 x 24° = 48° 
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Geometry 


Then: m (4 BAC) = m (4 C) = 48° 
and they are alternate angles 
Then: АВ// CD 


E ъс) 2 m ( D) = 70° (alternate angles) 
Then: m (Z C) +m (Z A) = 70° + 110° = 180° 


and they are interior angles in the same side of 
the transversal 


Then: AB // CD 


[10] Since : 
m(Z D) = m(Z DCE) = 65° (alternate angles) 
Then: m (Z D) m (4 A) = 65° + 115° = 180° 
and they are interior angles in the same side of 
the transversal 


Then: AB// DC 
@ since: 
m (4 DCB) = m (4 B) = 45° (alternate angles) 


+m (4 DCE) = m (Z E) = 50° (alternate angles) 
Then : m (Z ВСЕ) = 45* + 50° = 95° 


Then: m(Z XLZ) = m (4 YLZ) = 380 — 130 
=115° 


Mention by yourself 


m (4 LMN) 2 m (Z XYZ) = 50° (alternate angles) 
[1] The conditions of congurency of the two 
triangles XYZ » LMN аге: 
m(Z X) e m (Z L) = 100° 
m(Z XYZ) = m (/ LMN) = 50* 
XY=LM 


[2] m(ZN)=m (4 Z) = 180° — (100° + 50°) = 30° 


4) AB=MD=Scm. 
+ AD = MF = & em. 
Then: AM 28-5-3cm. 
(8m(Z В) = т(4 MDE) 
+m(Z В) = т(2 ADC) 
+m (4 MDE) + m (4 ADC) = 180° 
Then : m (4 B) + m (4 F) = 180° 


Since : 

m (4 ACD) = m (Z A) = 30° (alternate angles) 
sm (4 ОСЕ) + m (4 F) = 180° 

(interior angles in the same side of the transversal) 
Then: m (2. DCF) = 180° — 120° = 60° 

Then : m (2 ACF) = 30° + 60° = 90° 


< 


m (Z AMD) = т(4 CMB) = 116° (У.О.А.) 
+m (2 АМС) = 180° — 116° = 64° 
Since : ME bisects 2 AMC 


Then : m (Z AME) = & = 32° 


Since : BD bisects / ABC 
Then: m (2 ABD) = m (Z DBC) = 30° 
s since : m (Z ADB) = 180° — 110° = 70° 
Then : in A ABD 
m (ZA) = 180° — (70° + 30°) = 80° 


 axiz=ayiz 
XL=YL 
because іХ Z=YZ 


LZ is a common side 
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с dem B 


From the figure : m (Z BMC) = 120° 


Answers of important questions 


55 


Geometry 


Answers of the school book models 
on Geometry 


п 

[F] its axis of symmetry 21409 

(812559 (81409 

[5 the hypotenuse and а side of one triangle аге 
congruent to the corresponding parts of the other 
triangle. 


mb (2d (sd (4. 
[a] The conditions of congruency of the two 


right-angled traingles A ABD and A CBD are 
AB=CB 


BD is a common hypotenuse 
»CD=AD=3cm. 


[b] AY 2 6 em. 


[a] m (Z ACE) = 95° 


[a] The conditions that make A AMB = A DMC аге: 
AM -DM 
BM=CM 
m (Z AMB) = m (4 DMC) (V.O.A.) 

Ib] \ 


с 7 


[b] m (2 BMC) = 120° 
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[1 ]360° 
[4 the hypotenuse and a side of one trian, 


(2 | equal in measure [3]250* 


congruent to the corresponding parts of the other 
triangle. 
15 supplementary. 


[a] Mention by yourself. 


[b] Prove by yourself +m (Z ABD) = 60° 


[a] m (Z C) = m(Z D) = 70° "Alternate angles" 
Yes  AB//CD 
because : m(Z A) + т (2 C) = 110° + 70° = 180° 


(Two interior angles in the same side of the 
transversal). 


Ib] 


[a] X = 65° [b] m (Z A) = 85° 


| Model examination for the merge students 


Answers of Final Examinations 


[1]260* (81409 [3] parallel 
[4 the included angle between them of one triangle 
are congruent to the corresponding parts of the 


other triangle. 


(51С 
(11 (аја ( 1с [а [5а 


mx (12 (3ї(а) х (bv (OX 
a 
la] BA // CD. 


»then m (Z ABC) 2 m (Z BCD) "alternate angles" 
+m (4 BCD) = 50° 


Ib)1]DCM [2)5 (31С 
[5] 
[а][1)60° (27809 (31409 (41509 


[b] 1 
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Answers of the schools examinations 
on Geometry 


[b] Since : AF // DE // XY // BC 
+ AB and AC are two transversals to them 
sAD=DX = ХВ 
Тһеп:АЕ= ЕҮ=ҮС= 


п Then : AY = бст. 
1]40° [гіс — [З)ециаїїптеазиге 
2030 (E perpendicular [2| Cairo 
ije [ја Gje аа Е 8b b 2)а (Ble (419 EI 
[a] m (4 CMD) = 360° — (110° + 30° + 90°) = 130° | 11 equal in measure [2] parallel 
[b] A AMB =A DMC З on the same straight line 
MB =MC [a] 55° (81909 (811809 
because | МА- MD B 


m(Z АМВ) = т (2 DMC) (VO.A.) 


а 
Га] 


[b] Since : AD // CB 
+ then : m (4 BAD) = m (4 B) = 52° 
(alternate angles) 
+ since AD bisects 2 BAE 
s then m (4 EAD) = 52° 
əm (4 С) =т(2 EAD) = 52° 
(corresponding angles) 


[a] m (Z ABD) = 180° — 135° = 45° 
»since BA bisects 2 DBE 
sthen m (2 DBE) =2 x 45° = 90° 
э then m (4 CBE) = 360° — (135° + 45° + 45°) 


= 135° 
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[a] m (2 DMA) = 360° — (50° + 80° + 90°) = 140° 
[b] A ABD = A ACD 


AD is a common side 


and we deduce that : 
m (2 CAB) = 40° + 40° = 80° 


а 
la] 


[b] Since : AB / CD 
sthen: m (4 ACD) = m (4 A) =30° 
(alternate angles) 
s since : CD bisects Z ACE 
s then : m (4 DCE) = m (4 ACD) = 30° 
Since : CD // EF 
s then : m (4 CEF) = 180° — m (4 DCE) 
= 180°— 30° = 150° 


(interior angles in the same side of the transversal) 


[a] The two right-angled triangles ABD » CBD 
are congruent 


because lis. SE 
BD is a common hypotenuse 


and we deduce that : CD = AD =3 em. 
[b] Since : AF // DE // BC 
+ AB and AC are two transversals to them 
»AD- DB 
Then: AE = EC 
Then: AC - AE - EC 244 8cm. 


[S]a 


[Ble 


(81209 , 110° 


(811809 


(5 | supplementary 


[a] The two right-angled triangles ABD » CBD 
are congruent 


because | арра 


BD is а common hypotenuse 
and we deduce that : 


m (Z ABD) =m (Z CBD) = 180° — (90° + 30°) 
= 60° 
Then : m (Z ABC) = 120° 
АВ = СВ = 3 ст, 
[b] Yes » because : АВ // CD 
s then : m (Z ACD) = 180° — т (2 BAC) 
= 180° — 130° = 50° 
(interior angles in the same side of the transversal) 
since : CF bisects 2 DCA 
sthen:m(Z DCF) = ЭР = 25° 
> then : m (4 CDE) =m (2 DCF) 
and they are alternate angles. 
then : DE // CF 


Answers of Final Examinations 
[а] Since: AB // CD 
»then: m (2 ACD) = 180° m (Z A) 


= 180° — 60° = 120° 
(interior angles in the same side of the transversal) 


since: AB // CD » AB // EF 
sthen : CD // EF 
athen : m (2 DCE) = 180° -m (4 E) 


= 180° — 35° = 145° 
(interior angles in the same side of the transversal) 
s then : m (Z ACE) = 360° — (120° + 145°) = 95° 


ГЪ] 


| 


[a] Since : m (4 AMD) = 360° — (40° + 100° + 120°) 
= 100° 
Then : 4 X= 100° 
Then: x = 100 = 25° 
[b] Yes » the two right-angled triangles BAE ; DCB 
are congruent. 
ien s n 
BE-BD 
and we deduce that : 
m (4 CBD) = m (4 E) = 180° — (90° + 70°) = 20° 
Then : m (4 EBD) = 180° — (70° + 20°) = 90° 


(4) equal in measure 
(3) perpendicular 
[5] axis of symmetry 
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[3]b 


[a] m (4 AMB) = 360° – (110° + 45° + 90°) = 115° 


Ib] z 
E 
\ 
Y X 
[a] Mention by yourself. 


[b] Since : AF // ED // XY / BC 
«АВ and AC are two transversals to them 
»AE=EY=YC 
Then: AD e DX = ХВ = 12 =4ст. 
Then: AX =8 ст. 


ACBD=AABD 


BD is a common side 


and we deduce that : m (4 ABD) = m (4 CBD) = 40° 


(4) The axis of symmetry (2) equal in measure 

(3) 245° га | supplementary angles 
1817. 
[1)b 


[а] 


(jc 8а (а 
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[b] m (4 ABD) = 50° 
because : m (4 DBC) + m (Z ABD) = 180° 
and m (Z DBE) = 100° 
because : BA bisects Z DBE 
Then : m (4 ABD) = m (4 ABE) 


[a] Yes + A ABD = A CBD 


BD is a common side 
and we deduce that : 
m (2 ADC) = 25° + 25° = 50° 
[b] Since : BA // CD. 
Then: m (4 BCD) = т (Z ABC) = 30° 
(alternate angles) 
Since : CD // EO 
Then : m (4 DCE) = 180° - m (4 CEO) 
= 180° - 110° = 70° 
(interior angles in the same side of the transversal) 
Then : m (4 BCE) = 30° + 70 = 100° 


[a] Since : AF // ED // YX // CB. 
„АВ and AC are two transversals to them 
AD = DX = XB 
Then: AE=EY=YC= $ =3em, 
Then : AY = 6 cm. 

[b] m (4 DMC) = 360° — (90° + 50° + 60° + 40°) 


[Ja (Ze [а a Ea [Ble 
[1]360° (2) 240° (3) 90° 
ас (5) equal in measure 


Answers of Final Examinations 


B 
[a] Mention by yourself. 
[b] A ABD = A ACD 
AB=AC 
because 4 BD = DC 
‘AD is a common side 


[а] e 


А 


[b] Since : m (Z AMD) = 360° — (50° + 90° + 120°) 
= 100° 


[a] Since : DE / АС 
Then : m (4 ACD) = m (Z D) = 65° 
(alternate angles) 


Since: AB / CD 
Then : m (Z A) = 180° — m (Z ACD) 
= 180° – 65° = 115° 
(interior angles in the same side of the transversal) 
[b] A ABD = A CBD 

AB=CB 
because | AD = CD 

BD is a common side 
and we deduce that : 
m(Z А) =т(2 C) = 180° — (65° + 30°) = 85° 


a 
@c [21ь Ble Ma Sa 
[1]360* [2]12 [3]200 


[a] and the included angle of one triangle are congruent 
to the corresponding parts of the other triangle. 


(5) XZ 


[a] 


[b] m (Z BMC) = 360° — (120° + 90° + 40°) = 110° 


[a] Yes ‚А AMB =A DMC 
AM=DM 
because | BM = CM 


m(2AMB)=m (4 CMD) 


[b] Since : DH // АС 
Then: т (4 С) = m(Z 0) = 50° (alternate angle) 
Since: AB // CD 
Then: m (4 A) = 180° - m(Z C) = 180° — 50° 
= 130° 
(interior angles in the same side of the transversal) 


[а] Since : AB // CD 
Then: m (4 ACD) =m ( A) = 50° 
(alternate angle) 


(УОЛ 


Since: CD / НО 

Then : т (2 DCH) = 180° — m (Z H) = 180° — 110° 
=70° 

(interior angles in the same side of the transversal) 

Then : m (Z ACH) = 50° + 70° = 120° 

are two transversals to them 

»AD=DX= ХВ 

Then: AH =НҮ=ҮС= $ =3 em. 

Then : AY = бст 


i] a [s] Ga (s) (la 
(1)360* 2) (3) 65° 
[4]т(/ 7ҮХ) [5] 125° 
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Geometry 
[a] т (2 BMD) = 180° — 108° = 72° 
Since : ME bisects 2 BMD 
Then : m (4 EMD) = 72° = 36° 
»m(Z АМС) = т (Z BMD) = 72° (V.O.A.) 
»m(Z BMC) =m (Z AMD) = 108° (V.O.A.) 
[b] The two right-angled triangles ABC 
and EDA are congruent (Hypotenuse and one side) 
АВ = рЕ 
because CEA 
and we deduce that : 


m (4 EAD) = m (Z ACB) = 180° – (90° + 52°) 
=38° 


+m (Z БАС) = 180° — (52° + 38°) = 90° 
[a] m (Z BCO) = m (2 FDO) = 120° 
ym (Z FAQ) =m(Z ВАО) = 150 = 75° 


"i 1809 га 
m (4 AOD) = m (4 AOC) = — - 90 
1C0=D0= $ =4 cm. 


[b] Since: BA // CF 
Then: m (4 ВСЕ) = m (4 АВС) = 70° 
(alternate angles) 
Since : m (4 DCF) = m (4 BCF) = 70° 
Then : m (4 CDE) + m (4 DCF) = 110° + 70° 
= 180° 
and they are two interior angles in the same side 
of the transversal, 


Then: CF // DE 


[a] Since : AF // XY // DE // ВС 


‚ AB and AC are two transversals to them. 
зАҮ-ҮЕ-ЕС 

Then: АХ = XD = DB = 3 ст. 

Then: AC 23x4- 12 ст. ,АВ=3 х3 =9 ст. 


Since : perimeter of A ABC 
=АВ + ВС + AC = 30 ст. 
Then: ВС = 30 – (9 + 12) =9 cm. 
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ы 
m(Z ABD) = 60° 
(Xie Bb [а а 5а (8) 
[1]360* [2| equal (3) 90° 
[S] equal in measure (51809 


[a] m (4 AMD) = 360° — (40 + 100° + 120°) = 100° 
[b] Yes » A ADC = А ADB 
AB=AC 
because | BD = CD 
AD is a common side 


and we deduce that : 
m (4 CAD) = m (4 BAD) = 30° 
Then : m (4 BAC) = 30° + 30° = 60' 


[al Since : BA // CD 
Then: т (2 C) = m (4 В) = 60° (alternate angles) 
Since : CB // DE 
Then : m (4 D) = 180° - m (4 C) = 180° — 60° 
= 120° 


(interior angles in the same side of the transversal) 
[b] m (Z AMC) = 180° — 100° = 80° 

Since : ME bisects 4 AMC 

Then : m (4 EMA) = 80° = 40° 

эт (4 АМР) =т(/ СМВ)= 10° (УбА) 


Then : m (Z EMD) = 40° + 100° = 140° 


fa] [7] m (4 EDC) = m (4 EDZ) = 180 = 90° 
[2] Since: ZD=CD=5cm. ` 
Then: ZC 2545-2 10cm. 


[b] 
a 
ejb Bjb ајда B]e @a 


[1] The square > the rhombus 


(2 | The axis of symmetry 

[3] the hypotenuse and a side of one triangle are 
congruent to the corresponding parts of the other 
triangle 


[a] 90° (5) zero 


[a] state by yourself 
[b] 


> 
=' 


[c] AABC =A ADC 
AB=AD 
because 4 BC = DC 
AC is a common side 
and we deduce that : 
m (4 BAC) 2 m(Z DAC) = 180° — (100° + 20°) 
=60° 


Answers of Final Examinations 


[a] The conditions of the congruency of the two 
triangles ABM 5 ОСМ are 
MB=MC 
MA=MD 
m(ZAMB)=m(4 ОМС) (V.0.A.) 
and we deduce that : m (Z B) = m (Z C)=80° 
[b] Since : AE // CB 
Then: m (2 B) = m(Z EAB) = 55° 
(alternate angles) 
+m (4 С) =m (4 DAE) = 70° 
(corresponding angles) 
+m (4 BAC) = 180° — (55° + 70°) = 55° 


[a] Yes » since : AB // CD 
Then: m (4 C) = 180° -m(Z A) 
= 180° — 115° = 65° 
(interior angles in the same side of the transversal) 
Since : m (4 C) = m(Z D) = 65° 
and they are alternate angles 
Then: AC / DE 


[b] m (Z XML) = 360° — (110° + 90* + 50°) = 110° 


11 El-Dakahlia 


[214 [3]360* 


[5] equal in measure 


a 
[1]MN 
[4] 100° 


{id 


2)с (314 Gib  [s) Ba 


transversals to them + AX = XZ = ZB 
Then: AY = YL=LC= $ =3 cm. 
Then: AL=6 cm. 
[b] Yes + А MSR=AMNL 
MR=ML 
because 1 MS = MN 


m(ZRMS)2m(ZLMN) (УОЛА. 
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[a] Since : m (4 CMB) = 360° — (120° + 90°) = 150° 
Then : 3 X= 150° 
Then : x 2 150 50° 
[b] The pA of the congruency of the two 
right-angled triangles LOM » LON are 
LM=LN 


LO is a common side 
and we deduce that : 


m(Z MLO) =m (2 NLO) = 30° 
Then : m (4 MLN) = 30° + 30° = 
[a] Since : RO // ML 
Then : m (Z L) 2 m (Z В) = 80° (alternate angles) 
Yes »MS// RL 
because : m (Z L) + m (4 M) = 80° + 100° = 180° 


and they are interior angles in the same side of 
the transversal, 


Ib] 

Cb @b Ba (4d (sa [Be 
[1]200* [280° (3 | parallel 
(4115 em. [5] equal in measure 


[a] Since : AD // BC 
Then: m (4 B) =m (Z BAD) = 60° 
(alternate angles) 
sin AABC: m (4 BAC) = 180° — (60° + 40°) = 80° 
[b] m (4 CMD) = 360° — (30° + 110° + 90°) = 130° 
са 
[a] The two ысу triangles ABD » CBD are 
=CB 
BD is a common hypotenuse. 


congruent because 
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and we deduce that : CD = DA = 5 cm, 
эт (4 CBD) = m (Z ABD) = 180° — (90° + 30°) 
= 60° 
[b] Since : m (4 BMD) = m (4 AMC) 
=40° 
since : MD bisect 4 BME 
Then : m (Z BME) =2 x 40° = 80° 
+ then m (Z АМЕ) = 180° — m (4 BME) 
= 180° — 80° = 100° 


(V.O.A.) 


[a] Since : OA // HD // XY // BC » AB and АС 
are two transversals to them + AD = DX = ХВ 
Then: AH 2 HY = YC = 15 =5 cm, 

Then : HC 26 cm. 


Ib] 


[1 ]330° (2) on the same straight line 
{з the axis of symmetry (4 | supplementary 
151409 
[:] 
[a] Since : m (4 AMB) = m (Z HMD) = 50° (V.0.A,) 
>m (Z BMD) = 180° — m (Z AMB) = 180° — 50° 
= 130° 


»since : MC bisects 2 BMD 


aso. 


+ ћеп : m(Z ВМС) = = 65° 


> ћеп т (2 АМС) = 50°. + 65° = 115° 


Answers of Final Exominations 


Ib] Since : AD // BC 
sthen: m (Z C) = т (4 CAD) = 30° 
(alternate angles) 


»m(Z В) =m (4 EAD) = 40° 
(corresponding angles) 


M two right-angled triangles 
ABC , EDA are congruent 
because fe pe 
AC=EA 
and we deduce that : 
m (Z EAD) = m (Z ACB) = 180° — (90° + 50°) 
=40° 
[bI Since : AF // DE // XY // BC » AB and АС 
are two transversals to them, 
AD =DX = ХВ 
Then: AE =EY = YC = $ = 3 em. 
Then : AY 26 em. 


[a] A AMB =A DMC 
BM = МС 
because 4 AM = MD 
m(Z АМВ) (2 ОМС) (VO.A.) 
and we deduce that : m (Z B) = m (Z C) 
and they are alternate angles 
Then : AB // CD 


(115 [2)а Bla  (4lc Ba  |8]a 
[1] The axis of symmetry [2]55° 

(з | 360° (4 | parallel 

[8]255* 


[a] m (Z ABE) = 360° — (130° + 80° + 90°) = 60° 
[b] Since : BC РЕ 
Then : m (4 C) = m (Z D) = 50° (alternate angles) 
Since: BA // CD 


Then: m (Z B) = 180° - m(Z C) 
= 180° ~ 50° = 130° 


(interior angles in the same side of the transversal) 


[a] Yes »AAMC=A BMD 
AM = BM 
because | CM = DM 
m(Z АМС) =m (4 BMD) 


(V.O.A.) 
and we deduce that: 
BD =AC=3em,+CM=DM= 4 
[b] Since : AE // BD 
Then: m(Z ABD) = 180° -m (Z A) 
= 180° ~ 105° = 75° 
(interior angles іп the same side of the transversal) 
Since: BD // CH 
Then: m (4 CBD) = 180° – т (2 С) 
= 180° — 100° = 80° 
(interior angles in the same side of the transversal) 


Then: m (4 ABC) = 75° + 80° = 155° 


[a] AABC =A ADC 
BC =DC 
because | АС is a common side 
m(Z АСВ) = m(Z ACD) = 90* 
and we deduce that : AD = AB = 5 em. 
:m(Z РАС) = m(Z BAC) 
= 180° — (90° + 57°) = 33° 


Ib] 


(in лө M lobb- oJ г») yalxll 65 


Geometry 


(818 


(81409 [з zero 
18 | equal in measure 


[a] Mention by yourself. 
[b] ACBD=AABD 
AB=BC 
because + AD = DC 
BD is a common side 
and we deduce that : 
m (Z ABD) = m (4 CBD) 
= 180° — (80° + 40°) = 60° 
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[а] Since : AC // DE 
Then: m(Z C) = m (Z D) = 70° (alternate angles) 
Since: m(Z C) +m (4 A) = 70° + 110° = 180° 


and they are two interior angles in the same side 
of the transversal. 


Then: АВ// CD 

[b] Since : AF // DE // XY // BC + AB and АС 
are two transversals to them s AD = DX = XB 
Then: AE = EY = YC 9 - 3m. 
Then : AY =6 em. 


[a] m (Z BMC) = 360° — (110° + 90° + 40°) = 120° 
Ib] 


